Creation and validation of the Family Nutrition and Physical Activity (FNPA) screening tool by Ihmels, Michelle Anne
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
2007
Creation and validation of the Family Nutrition
and Physical Activity (FNPA) screening tool
Michelle Anne Ihmels
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Public Health Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Ihmels, Michelle Anne, "Creation and validation of the Family Nutrition and Physical Activity (FNPA) screening tool" (2007).
Retrospective Theses and Dissertations. 15837.
https://lib.dr.iastate.edu/rtd/15837
Creation and validation of the Family Nutrition and Physical Activity (FNPA) 
screening tool 
 
 
by 
 
 
Michelle Anne Ihmels 
 
 
 
 
A dissertation submitted to the graduate faculty  
in partial fulfillment of the requirements for the degree of 
DOCTOR OF PHILOSOPHY 
 
Major:  Kinesiology (Behavioral Basis of Physical Activity) 
 
Program of Study Committee: 
Gregory J. Welk, Major Professor 
Joey C. Eisenmann 
Richard Engelhorn 
Sarah Nusser 
Ann Thompson 
 
 
 
 
 
 
 
 
 
Iowa State University 
 
Ames, Iowa  
 
2007 
 
Copyright © Michelle Anne Ihmels, 2007.  All rights reserved. 
UMI Number: 3289436
3289436
2008
UMI Microform
Copyright
All rights reserved. This microform edition is protected against 
    unauthorized copying under Title 17, United States Code.
ProQuest Information and Learning Company 
300 North Zeeb Road
P.O. Box 1346
     Ann Arbor, MI 48106-1346 
 by ProQuest Information and Learning Company. 
 ii
TABLE OF CONTENTS 
 
Chapter 1:  General Introduction 1 
     Introduction 1 
     Dissertation Organization 3 
     References 4 
Chapter 2:  The Influence of Physical Activity, Sports Participation, TV Viewing,  
                   and Video Game Playing on Adiposity in Youth:  An Evidence Analysis 5 
     Introduction 5 
     Methods 7 
     Evidence and Discussion 8 
     Conclusion 21 
     References 22 
Chapter 3:  One year changes in BMI among first grade children in a large urban  
                   school district 30 
     Introduction 30 
     Methods 31 
     Results 34 
     Discussion 38 
     References 48 
Chapter 4:  Development and preliminary validation of a Family Nutrition and  
                   Physical Activity (FNPA) screening tool 51 
     Introduction 51 
     Methods 53 
     Results 57 
     Discussion 61 
     References 72 
Chapter 5:  Follow-up validation of the Family Nutrition and Physical Activity  
                  (FNPA) screening tool in young children 75 
     Introduction 75 
     Methods 77 
     Results 79 
     Discussion 82 
     References 91 
Chapter 6:  General Conclusion 94 
     Discussion 94 
     Recommendations for Future Research 96 
    Appendix A: The Family Nutrition and Physical Activity (FNPA) Scale 97 
    Appendix B:  One year changes in BMI among first grade children in a large  
                           urban school district. 120 
Appendix C: Development and preliminary validation of a Family Nutrition and  
                     Physical Activity (FNPA) screening tool 129 
Appendix D:  Self Scoring FNPA Survey 131 
 
 
 1
Chapter 1:  General Introduction 
Introduction 
The childhood obesity epidemic continues to be a major public health concern.  The 
rate of children and adolescents that are overweight has at least doubled over the past 25 
years (Whitlock et al, 2005).  Pediatricians, other health care providers, and researchers are 
attempting to address this epidemic, but unfortunately interventions generally occur after a 
child has already become overweight.  A better way to combat this epidemic may be to 
intervene prior to a child becoming overweight.  Genetics plays a large role in a child’s risk 
for overweight, but family environmental factors are also to blame.  Many of these family 
factors could possibly be changed if a family was made aware of their risky behaviors. 
These risky family behaviors have also been termed an ‘obesigenic environment’.  
These families generally do not participate in enough physical activity and they also consume 
a poor diet.  Parents directly influence their child’s physical and social environments, and 
generally control the amount of physical activity a child gets as well as the food that is 
consumed.  Because poor diet and physical activity behaviors are passed onto the child, these 
parents may unknowingly be creating an unhealthy environment that could predispose their 
child to becoming overweight. 
Several national health organizations (American Academy of Pediatrics, Institute of 
Medicine, National Institute for Health Care Management Foundation) have recommended 
that screening tools be used to identify children that might be at risk for becoming 
overweight.  Currently there are no validated screening tools that may identify modifiable 
family nutrition and physical activity behaviors prior to a child becoming overweight.  The 
goal of this dissertation is to develop a valid screening tool that can assess risky family 
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environments and predict which children may become overweight. The Family Nutrition and 
Physical Activity (FNPA) screening tool was created to assess these family home 
environments.  A valid screening tool would provide information to health professionals so 
they can intervene on these behaviors before a child becomes overweight.  
To begin determining what factors needed to be included in the FNPA survey, a 
detailed analysis of the literature was conducted.  In 2000 the American Dietetic Association 
(ADA) developed a detailed analytical methodology for the review of research which follows 
the general steps used in preparation of clinical guidelines. This process has since come to be 
known as the ADA Evidence Analysis Process, and has received wide recognition (Myers, 
2001). The purpose of this effort was to facilitate the consistent application of principles of 
evidence analysis to the already massive (and growing) body of research relevant for 
physical activity, inactivity, family structure, and dietetic practice.  
The ADA Evidence Analyses procedure was first applied to facilitate the study of 
factors associated with childhood overweight in order to develop plans for a comprehensive 
screening tool. To initiate the process, an ADA Foundation expert panel led by Dr. Esther 
Myers and Scott Parrott met to refine the parameters for the review. The panel narrowed the 
focus to factors in the family setting and the research team further narrowed it to 
“modifiable” family factors. Because the focus was on evidence that would inform 
prevention rather than treatment of childhood overweight, intervention studies were not 
incorporated into the review. Five categories/factors were identified for inclusion in the 
review: 1. dietary intake, 2. dietary behaviors, 3. physical activity, 4. sedentary behaviors, 
and 5. parental behaviors. A team of researchers from the University of California-Berkeley 
(Pat Crawford, Lorrene Ritchie and Dana Gerstein), Iowa State University (Greg Welk, 
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Michelle Ihmels and Jodee Schaben), and Harvard University (Karen Peterson) were enlisted 
to conduct the review and complete the evidence analyses.  
Dissertation Organization 
 
The Family Nutrition and Physical Activity Screening Tool was created based on 
constructs identified in the ADA Evidence Analyses. This dissertation provides an overview 
of the development and validation of the screening tool.  The first manuscript (The influence 
of physical activity, sports participation, TV viewing, and video game playing on adiposity in 
youth:  an evidence analysis.) details the findings from the Evidence Analyses and provides 
an extensive review of the literature on the factors that influence a child’s risk for becoming 
overweight.  The second manuscript (One year changes in BMI among first grade children in 
a large urban school district.) describes the changes in BMI across a large urban school 
district over a one year period.  The third manuscript (Development and preliminary 
validation of a Family Nutrition and Physical Activity (FNPA) screening tool.) describes 
cross sectional associations between the FNPA screening tool and demographic and 
anthropometric variables.  The final manuscript (Follow-up validation of a Family Nutrition 
and Physical Activity (FNPA) screening tool.) describes the one year follow-up validation of 
the FNPA screening tool using a one-year prospective cohort. 
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Chapter 2:  The Influence of Physical Activity, Sports Participation, TV 
Viewing, and Video Game Playing on Adiposity in Youth:  An Evidence 
Analysis 
 
A paper submitted to the Journal of the American Dietetic Association 
 
 
Michelle A. Ihmels, Greg Welk, Jodee Schaben, Lorrene D. Ritchie, Dana Gerstein, Sarah 
Krathwohl, Patricia B. Crawford, Karen E. Peterson, Scott Parrott, Esther Myers 
 
Introduction 
The epidemic of obesity has stimulated research aimed at identifying preventive 
measures and risk factors that may be associated with adiposity in youth. Many studies have 
examined possible associations between physical activity variables and indicators of 
adiposity. There are clear and logical mechanisms to support links between physical activity 
and adiposity but the epidemiological evidence has been somewhat equivocal. 
Studies that examined the effect of physical activity on body composition are 
complicated by the inability to determine cause and effect and to control for potential 
confounding variables (such as maturation, genetics, and ethnicity). Body composition also 
changes with age and these patterns are developmentally different in boys and girls. 
Understanding these differences necessitates careful consideration of the sample population. 
An additional challenge is the inherent difficulty of accurately assessing physical activity in 
youth. While a variety of instruments and approaches are available for assessing physical 
activity (e.g. self report surveys, time logs/records, physical activity monitors, pedometers, 
heart rate monitors, direct observation or doubly-labeled water), each has inherent limitations 
– particularly with youth.  
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The choice of outcome measure in a particular study can also influence results. 
Physical activity can be expressed as the total time spent in activity, energy expenditure, 
number of “bouts” of physical activity, or a variety of other related measures. Another 
limitation is the difficulty in capturing “typical” physical activity behavior. Activity patterns 
vary from day to day and season to season so it is difficult to capture representative levels of 
physical activity. Collectively, these factors have made it difficult to determine the strength 
of associations between physical activity and adiposity in youth.  
 Recently, there has been increased interest in understanding sedentary behaviors 
(physical inactivity) in youth. The mechanisms linking inactivity to adiposity are related to, 
but independent of, the possible associations between physical activity and adiposity. From a 
behavioral perspective, it is also possible for a child to be physically active and have a lot of 
physical inactivity in the same day. Conversely, it is possible for a child to obtain little or no 
physical activity and also report infrequent participation in sedentary activities. The 
incorporation of both types of indicators in research on childhood adiposity would be a clear 
strength but most work has examined these factors independently. The most common 
indicators of sedentary behavior are television viewing and video game usage and these are 
typically assessed with self-report or proxy measures from parents.   
 The purpose of the present paper was to report results from a systematic evaluation of 
the mounting evidence on physical activity and sedentary behaviors as they relate to 
adiposity in youth.  Four different indicators of physical activity or inactivity were examined. 
Physical activity and sport participation were examined independently because of inherent 
methodological differences in how they were assessed. Associations with television viewing 
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and video game usage were examined independently because they may have unique 
influences.  
Methods 
 The study employed the American Dietetic Association’s (ADA) evidence-analysis 
process to determine the strength and direction of possible associations between physical 
activity or inactivity and adiposity in youth. The procedures for the ADA evidence analyses 
have been previously described (Myers et al, 2001; ADA Scientific Affairs and Research 
Committee, 2003; Greer et al, 2000).  Briefly, a committee of experts in physical activity and 
nutrition was assembled and trained in the evidence analysis procedure. 
 Four topics were identified and specific questions were posed for each of these topics 
to guide the review (Table 1).  For each topic we aimed to determine whether it was related 
to adiposity in youth.  An extensive literature search was undertaken using key words for 
each topic.  Relevant observational studies written in English and including youth aged 2 to 
18 years and published between January, 1992 and September, 2004 were identified and 
systematically evaluated.  About 80 articles covering the 4 activity topics were reviewed.  
Studies were organized by topic area and study type (longitudinal, US nationally 
representative, other cross-sectional or case-control).  Tables illustrating key information for 
each study examined (i.e., study population, statistical analysis, control variables, 
independent physical activity or sedentary behavior measures, dependent adiposity measures, 
the nature of the association between the measures of interest, and the quality rating) were 
compiled (available in the on-line version of this paper).  Conclusion statements and 
evidence summaries were formulated.  Grades regarding the strength of the evidence with 
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respect to quality, consistency, quantity, and generalizability were assigned as follows: I 
(good), II (fair), III (limited), IV (expert opinion only), or V (studies lacking).   
Evidence and Discussion 
Physical Activity 
Research Question:  Is physical activity associated with a lower risk or prevalence of 
overweight among youth? 
Conclusion Statement:  Participation in regular physical activity is associated with lower 
adiposity in youth. This association is stronger in boys than in girls. Grade II (Fair).  
Evidence Summary:  A total of 56 observational studies were identified that examined either 
the longitudinal or cross-sectional association between physical activity and some measure of 
adiposity in youth (Table 1 available on-line).  These studies varied greatly in terms of 
sample size (ranging from greater than 15,000 (Levin, 2003; Eisenmann, 2002) to only 18 
(Ekelund, 2002) subjects).  Six studies included only girls (Felton, 2002; Kimm, 2002; 
Gordon-Larsen, 2001; Kimm, 2001; Raudsepp, 1999; Obarzanek, 1994), while the remainder 
examined the association between physical activity and adiposity among samples of both 
sexes.  Many of these studies were conducted among non-Hispanic, Caucasian populations, 
the results of which may not be applicable to other populations. 
 The review identified 3 nationally representative longitudinal (NR-L) studies, 13 
longitudinal (L) studies, 5 nationally representative cross-sectional (NR-CS) studies, and 35 
other cross-sectional (CS) and case – control (CC) studies that met the criteria. Longitudinal 
designs have clear advantages over cross-sectional designs because they control for baseline 
characteristics and systematically study changes over time.  Cross-sectional designs often 
neglect to address physical, social, and behavioral barriers.  The failure to satisfactorily 
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address these potential confounds plagued many of the cross-sectional designs. While these 
studies contribute unique information on the nature of the relationships, emphasis in this 
review is placed on results from longitudinal studies and better designed cross-sectional 
studies. 
Nationally Representative Longitudinal Studies:  Significant Association 
The 3 NR-L studies (2 with positive quality ratings (Gordon-Larsen, 2002; Gordon-
Larsen, 1999) and 1 with a neutral quality rating (Berkey, 2003 (because of self reported 
height and weight)) reported significant negative associations between physical activity and 
BMI, and the results were consistent for boys and girls and in different ethnic groups.  
Longitudinal Studies:  Generally Support Association 
The relationships reported in the 13 L studies generally supported associations.  
• There were 9 L studies with positive ratings (Delany, 2004; Moore, 2003; Kimm, 
2002; Kimm, 2001; Berkey, 2000; O’Laughlin, 2000; Kemper, 1999; Klesges, 1995; 
Moore, 1995) with 8 reporting significant associations and the effect from the other 
one approached significance.  
• There were 4 L studies with neutral ratings (Sugimori, 2004; Salbe, 2002; Horn, 
2001; Maffeis, 1998 (due to data processing and analyses)) and these results were 
mixed. 
Cross-sectional Studies:  Stronger Studies Support Association 
 Results from the cross-sectional studies were more equivocal but stronger 
associations were evident in studies that made more adjustments for confounders and 
examined independent contributions to higher adiposity.  
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• The results from three NR-CS studies on the National Health and Nutrition 
Examination Survey (NHANES) dataset (1 with a positive rating (Dowda, 
2001) and 2 with a neutral rating (Crespo, 2001; Andersen, 1998)) 
consistently reported no associations while significant associations were 
reported in 2 NR-CS studies from the 1999 Youth Risk Behavioral Survey 
(YRBS) dataset (Levin, 2003; Eisenmann, 2002 (both with positive ratings)). 
The YRBS sample is more representative for youth and uses measures more 
suitable to youth than the NHANES data so the results from the YRBS sample 
were weighed more heavily.  
• There were 35 other CS studies (11 were case-control designs) and 8 had 
positive quality ratings (Kelishadi, 2003; Felton, 2002; Muller, 2002; 
Hernandez, 1999; McMurray, 2000; Dwyer, 1998; Obarzanek, 1994; 
Raitakari, 1994)  while 26 had neutral ratings (Abbott, 2004; Stettler, 2004; 
Gray, 2003; Klentrou, 2003; Neutzling, 2003; Ribeiro, 2003; Tennefors, 2003; 
Boutelle, 2002; Ekelund, 2002; Janz, 2002; Yu, 2002; Gordon-Larsen, 2001; 
Horn, 2001; Trost, 2001; Crooks, 2000; Tanasescu, 2000; Ball, 1999; De Vito, 
1999; Raudsepp, 1999; Takahashi, 1999; Maffeis, 1998; Maffeis, 1997; Ward, 
1997; Moussa, 1994; Fontvieille, 1993; Eck, 1992)  and one had a minus 
rating (Bouziotas, 2004 (due to methodological and design limitations)). Like 
the NR-CS studies, the results of these CS studies were mixed.  
Discussion: Collectively, the results of the review support associations between physical 
activity and lower adiposity. There was some indication that physical activity may have a 
greater effect on adiposity in boys as 5 different CS studies (2 NR-CS) reported significant 
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associations only for boys. The results were also dependent on intensity of activity that was 
assessed as 3 studies reported associations only when vigorous physical activity was 
analyzed.  More research with better measures and more appropriate designs is needed to 
clarify the magnitude of the effect on physical activity and adiposity status for different 
populations. 
Sports Participation 
Research Question:  Does participation in sports or exercise programs reduce risk or 
prevalence of overweight among youth? 
Conclusion Statement:  Sports participation may be associated with lower adiposity. Grade 
II (Fair). 
Evidence summary:  A total of 8 observational studies were identified which examined 
either the longitudinal or cross-sectional association between sports participation and some 
measure of adiposity in youth (Table 2 available on-line).  These studies varied greatly in 
terms of sample size (ranging from greater than 15,000 (Levin, 2003) to only 85 (Fontvieille 
AM, Kriska A, et al 1993  subjects). All of the studies examined the association between 
sports participation and adiposity among samples of both sexes.   
Longitudinal Studies:  Findings Favor an Association 
 Three longitudinal studies were identified that specifically studied sports participation 
on future risks for higher adiposity.  
• OLoughlin J, Gray-Donald K, et al 2000 (positive quality) examined a large sample 
and reported that lack of sports participation predicted increases in BMI in both boys 
and girls.  
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• Horn OK, Paradis G, et al 2001 (positive quality) reported that summer sports 
participation was not related to change in skinfolds.  
• Salbe, A.D. et al, 2002 (positive quality) found that percentage of body fat and body 
weight at 5 and 10 years of age were negatively correlated with sports participation 
(r=-0.23,P=0.01; r=-0.26,P=0.004) 
Nationally Representative Cross-sectional Studies:  Support an Association 
 Three nationally representative cross-sectional studies were identified (all with 
positive quality ratings). 
• Two studies based on the NHANES III dataset reported positive associations between 
sports involvement and BMI in both boys and girls (Dowda, M., Ainsworth, B.E., et 
al 2001; Storey ML, Forshee RA, et al, 2003).  
• Levin S, Lowry R et al 2003, using the YRBS dataset (1999) reported significant 
associations for girls but not boys.  
Other Cross-sectional Studies:  Mixed Results 
 Two studies of other cross-sectional designs (all neutral quality) were identified.  
• Guillaume M, Lapidus L et al 1997 (Belgian Luxembourg child study II) reported 
significant associations for boys but not girls. Significant associations were reported 
for males with two different body composition measures but non-significant 
associations were found for girls.  
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• Fontvieille AM, Kriska A, et al 1993 reported that past year sport leisure activity 
(collected from the child) was negatively associated for Pima (Native American) 
boys, but not for Caucasian boys. 
Discussion: 
 All but one study found a negative association between sports participation and 
overweight. Horn OK, Paradis G, et al 2001 was the only study to find no association, but 
this is possibly a function of the fact that the authors only looked at body fatness (measured 
as subscapular skin fold thickness) and summer sports participation. 
The relationship between sports participation appears to be mediated by a number of factors 
including: 
• sex 
• race 
• age 
It also appears that these factors interact. For instance, while the association between sports 
participation and overweight for younger girls (ages 6-12) was inconsistent (though never 
positive), both studies that examined adolescent girls found a negative association. 
 In summary, the current literature suggests that sports participation is negatively 
associated with overweight and this relationship is influenced primarily by age and sex. 
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Television Viewing 
Research Question:  Is frequent television viewing associated with a higher risk or 
prevalence of overweight among youth? 
Conclusion Statement:  Excessive television viewing is associated with higher adiposity in 
youth.   Grade II (Fair). 
Evidence summary:  Based on the research, time spent watching television is associated with 
childhood overweight. However, the relationship appears to be mediated by a range of other 
factors such as the child’s sex, race, socio-economic status (SES), and other behaviors (such 
as eating in front of the television).  
 A total of 52 data-based articles were identified that specifically examined 
associations between television viewing and one or more indicators of body composition or 
weight status.  These studies varied greatly in terms of sample size, ranging from greater than 
15,000 (Eisenmann, J.C., Bartee, R.T., et al 2002  Lowry, R. et al, 2002) to only 48 (Muller, 
MJ Grund, A 2002) subjects.  The majority of the studies were from U.S. samples, but other 
countries represented in the review included Canada, Germany, Japan, Mexico, Australia, 
Belgium, Iran, and Turkey.  Six studies included only girls (Francis LA, Lee Y, Birch LL 
2003, Obarzanek E, Schreiber GB, et al. 1994, Robinson TN, Hammer LD et al, 1993, Kimm 
SYS, Obarzanek E et al, 1996, Felton, GM, Dowda, M et al 2002, Gordon-Larsen P. 2001 ), 
while the remainder included samples of both sexes.  Many of these studies were conducted 
among non-Hispanic white populations, the results of which may not be applicable to other 
populations. 
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Longitudinal Studies: Majority Find an Association 
 Fifteen longitudinal (including both cohort and longitudinal) studies were identified 
(twelve of positive quality, three of neutral quality). 
• Ten studies found a positive association between TV viewing time and a measure of 
adiposity for at least one group studied.  Two of these studies (Horn OK, Paradis G, 
et al 2001 Berkey, Rockett et al, 2003) reported mixed results: a positive association 
for girls but no association for boys.  Two of these studies found a mediated 
relationship between TV viewing and some measure of child adiposity Francis LA, 
Lee Y, Birch LL 2003, Strauss RS 1999) 
• Five studies found no association between TV viewing and overweight (Robinson 
TN, Hammer LD et al, 1993, Dwyer JT, Stone EJ et al 1998, Maffeis C, Talamini G, 
et al 1998, OLoughlin J, Gray-Donald K, et al 2000 Bogaert N, Steinbeck KS et al 
2003) with only on study controlling for sex and race (Dwyer JT, Stone EJ et al 
1998).   
When we consider that two of the five studies finding no association did, in fact, find a 
positive association between time spent watching TV and childhood overweight (OLoughlin 
J, Gray-Donald K, et al 2000 Bogaert N, Steinbeck KS et al 2003), this puts the evidence 
strongly in support of a positive association (probably mediated) between time spent 
watching TV and childhood overweight. 
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Case Control: All Support Positive Association 
 Three studies (two positive quality, one neutral quality) were classified as Case 
Control (Locard E, Mamelle N, et al 1992, Wardle J, Guthrie C. et al 2001, Tanasescu M, et 
al 2000). All three studies report a positive association between time spent watching TV and 
some measure of adiposity. 
Cross-Sectional Studies: Findings Favor an Association 
 Nine nationally representative cross-sectional studies yielded consistent positive 
associations between TV viewing and obesity, but the results were clearer for girls than boys. 
All but one of the studies were positive quality (Lin BH, Huang CL et al, 2004 received a 
neutral quality rating). 
• All nine studies reported significant associations for girls, but two studies using the 
NHANES III dataset did not report significant associations for boys (Dowda, M., 
Ainsworth, B.E., et al 2001, Crespo CJ, Smit E, et al 2001), Two others report 
variations in association either by racial groups (Lowry, R. et al, 2002) or income 
groups (Lin BH, Huang CL et al, 2004).  
 There were 25 studies of other design (primarily non- US representative cross-
sectional studies) reviewed. 
• Twenty one of these studies found a positive association between TV watching and 
adiposity (in at least one of the groups studied). Four of these studies found mixed 
results:  a positive association for girls, but none for boys (Toyran M, Ozmert E et al 
2002); a positive association for boys but not girls (Neutzling, M.B., Taddei, 
J.A.A.C., et al 2003, Guillaume M, Lapidus L et al 1997); a positive association for 
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Caucasian children, but not for Native American children (Fontvieille AM, Kriska A, 
et al 1993).  
• Four studies found no association for any of the groups studied (Durant R, 
Baranowski T et al 1994, Crooks DL 2000, McMurray RG, Harrell JS et al 2000, 
Katzmarzyk, P., Malina, R.M et al 1998). Of those, none of the studies controlled for 
sex while two did not control for race (Durant R, Baranowski T et al 1994, Crooks 
DL 2000).  
Discussion: 
 The preponderance of epidemiological evidence supports that time spent watching 
television is associated with childhood overweight. However, exactly how television 
watching is associated with overweight appears to depend on other child characteristics and 
behaviors. The evidence for a mediated relationship between TV watching and overweight is 
supported by several pieces of evidence: 
• No studies find a negative relationship between TV watching and overweight (that is, 
the more television a child watches the less likely they are to be overweight). 
• Two cohort studies find an indirect relationship between TV watching and 
overweight (that is, mediating factors such as behaviors affect how TV watching 
relates to overweight). 
• Several studies of various designs found an association between TV watching and 
overweight for one study group, but not another. 
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• All studies but one did not show a relationship between the time spent watching TV 
and childhood overweight, however, this study failed to control for sex, race, and 
SES. 
 In summary, the evidence indicates that it is not a question of whether TV watching 
is associated with childhood overweight, but how these two factors are associated. Additional 
work is needed to better understand the magnitude of the relationship and to determine 
factors which may be confounding the relationship.  
Video Game Playing 
Research Question:  Is frequent use of video games associated with a higher risk or 
prevalence of overweight among youth? 
Conclusion Statement:  Excessive use of video games may be associated with higher 
adiposity in youth. Grade II (Fair). 
Evidence summary: The association between video game use on risk for higher adiposity 
was evaluated separately from TV viewing. No studies with nationally representative 
samples were identified due to the lack of specific questions on video game use in the 
frequently used surveillance instruments.  
 A total of nine articles were identified that specifically examined associations 
between video game use and one or more indicators of body composition or adiposity status.  
These studies varied greatly in terms of sample size (ranging from greater than 6,000 (Berkey 
CS, Rockett HRH, et al 2000) to only 88 (Crooks DL 2000) subjects).  All of the studies 
included both sexes in their sample.   
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Longitudinal Studies: Significant Association 
 There were three longitudinal studies that examined the independent contributions of 
video game use and TV (two with positive ratings (Berkey CS, Rockett HRH, et al 2000; 
OLoughlin J, Gray-Donald K, et al 2000; Skinner JD, Bounds W et al 2004) and one with a 
neutral rating (Dwyer JT, Stone EJ et al 1998).  
 One positive quality longitudinal study reports significant associations with use of 
video games in both boys and girls (Berkey CS, Rockett HRH, et al 2000). Both of 
these studies combined TV and video time. 
 One positive quality study (OLoughlin J, Gray-Donald K, et al 2000) reports a 
relationship between video time and girls BMI, but no relationship in boys. The 
authors of this study also reported significant associations with video game use but not 
for television viewing, so these behaviors may have independent effects.  
 Only one longitudinal study (Dwyer JT, Stone EJ et al 1998, neutral quality) found no 
association between adiposity and TV or Video time.  
Cross-sectional Studies: No Clear Association 
 The results from six cross-sectional studies were less clear.  
 Four cross-sectional studies (one with a positive rating (Wake, 2003) and three with a 
neutral quality rating (Neutzling, 2003; McMurray, 2000; Hernandez, 1999) reported 
no significant associations between video games use and risk of higher adiposity.  
 Four of these studies also reported significant associations for TV viewing for at least 
one of the groups studied. Wake M, Hesketh K et al 2003, Hernandez B, Gortmaker 
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SL et al 1999, and Stettler, N., Signer, T.M, et al 2004 reported positive associations 
between video time and adiposity for both boys and girls. Neutzling, M.B., Taddei, 
J.A.A.C., et al 2003 reported an association only for boys. 
 One reported no associations for either behavior (McMurray RG, Harrell JS et al 
2000).  
 Two studies reported significant differences between lean and overweight samples and 
the amount of video game playing but one study had a negative quality rating (Crooks 
D.L., 2000) and the other had a neutral quality rating (Stettler, N., Signer, T.M, et al 
2004) due to weak measures and an inability to control for confounds.  
Reconciling the Differences: Methods and Confounds 
 The clear positive associations in three large-scale longitudinal studies and the 
tendency for no associations in the cross-sectional studies were difficult to reconcile. It was 
possible that the lack of associations in the cross-sectional studies was due to limitations in 
the way that the data were collected or analyzed. Only two of the cross-sectional studies 
achieved a positive rating whereas three of the four longitudinal studies received positive 
ratings.  
 In general, the accuracy of self-reported video game playing may be poorer than self-
reported TV viewing because it may be difficult to separate out the amount of time spent on 
computers for educational purposes. The descriptions of items used to assess video game use 
were not complete enough in any study to determine the impact that this could have had on 
the results (and reliability and validity evidence for these items was never reported). 
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 Confounding by socioeconomic status may be a unique issue with computer and 
video game playing as frequent use of video games is likely to be more common in higher 
socio-economic populations. Television viewing, in contrast, is generally higher among 
poorer populations. Two of the larger cross-sectional studies that found no associations 
corrected for socioeconomic status while specific corrections for socioeconomic status were 
not mentioned in the two longitudinal studies. This consideration requires further research. 
Discussion 
 Collectively, the review suggests that there may be an association between video 
game use and risk of higher adiposity.  This is based predominantly on the strength of the 
longitudinal studies. Additional longitudinal research is needed to make definitive 
conclusions. There is also a strong need for nationally representative data regarding video 
game playing as this would allow for better adjustments and corrections for confounding 
variables.  
Conclusion 
 
 In conclusion, the results of the review support associations between physical activity 
and lower adiposity.  The results of the review also support associations between sports 
participation and lower adiposity but appear to be related to the quality ratings for the 
individual studies.  More well-controlled studies are needed in the area of sports participation 
to further the knowledge of the association between sports participation and adiposity in 
youth.  A positive association between excessive TV viewing and higher adiposity was also 
found in this review, as well as an association between excessive video game use and higher 
adiposity.  Future investigations need to control for differences in maturation, genetics, and 
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ethnicity as these factors can all influence the relationship between physical activity or 
inactivity and adiposity in youth.  Consideration of measurement techniques for both 
physical activity and sedentary behaviors also needs to be considered, as many of the current 
measurement techniques have inherent limitations, especially in youth.  
 
Table 1.  Activity/Inactivity factors evaluated by the ADA evidence-analysis process. 
Activity Inactivity 
• Physical Activity 
• Sports Participation 
 
• Television Viewing 
• Video Game Playing 
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Chapter 3:  One year changes in BMI among first grade children in a large 
urban school district 
 
A paper to be submitted to Obesity 
 
 
Michelle A. Ihmels, Greg Welk, Joey C. Eisenmann 
 
Introduction 
 
The childhood obesity epidemic is one of the most pressing public health problems 
facing our society. Despite significant efforts, recent national trends indicate that the 
prevalence of childhood overweight and obesity continues to rise.  According to the National 
Health and Nutrition Examination Survey (NHANES), the prevalence of overweight has 
increased from 4% in NHANES I (1971-1974) to 18.8% in the NHANES 2003-2004 among 
6-11 year olds (Ogden et al, 2006).  The percentage of youth classified as ‘at risk for 
overweight’ or ‘overweight’ (based on growth charts and standards from the CDC) has 
increased from 29.8% in 1999-2000 to 37.2% in 2003-2004 (Ogden et al, 2006).  Results 
from some population-based studies have determined that certain ethnic (African American 
and Hispanic ) and low socioeconomic status (SES) groups are at higher risk for being ‘at 
risk for overweight’ or ‘overweight’ than other groups (Freedman et al, 2006; Janssen et al, 
2006; Melnik, 1998; Wang et al, 2006) of children.  To date, there is limited longitudinal data 
available to examine factors that may influence the differential changes in body mass index 
(BMI) observed in different populations. If underlying risk factors could be identified it 
would facilitate prevention efforts and help to reduce health disparities in society. 
 The purpose of this study was to evaluate one year changes in the prevalence of 
overweight in first grade children from a large urban school district. The primary aim was to 
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determine if there are unique patterns of change in the prevalence of overweight for children 
from different ethnic and socio-economic backgrounds. First grade students (i.e., age 6-7 
years) were selected for the present study since this age range is associated with large annual 
changes in BMI (Dietz, 2001). The typical ontogenetic pattern for BMI change is a decrease 
from age 1 to age 5 or 6 followed by progressive increases during the remainder of childhood 
and adolescence (Rolland-Cachera, 1984). Children in first grade would typically be past the 
‘adiposity rebound’ (defined as the point at which the BMI reaches a nadir and begins to 
increase) and be initiating a course of BMI change that may influence future development. 
By studying factors influencing BMI change over 1 year, we will be able to determine if 
patterns are influenced by race/ethnicity and socio-economic status.  
Methods 
 
Participants 
 First grade students (n = 2252) from a large urban Midwest school district served as 
participants for this study.   Height and body mass are measured each year by school nurses 
as part of district-wide screening.  This same cohort was assessed one year later as second 
graders.  The study was approved by the Human Subjects Review Board.   
Anthropometry 
 
The anthropometry data were obtained by school nurses in 37 (out of 39) elementary 
schools in a large Midwest urban school district.  A standardized protocol was implemented 
across the school district to reduce measurement error and to facilitate group comparisons 
(See Appendix A). Nurses received training by an experienced researcher (MI) at a district 
in-service session prior to the start of the study. Individual visits were then made to each 
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school by the researcher to provide opportunities for the nurses to practice and verify that 
they were using the established protocol. Each nurse performed replicate measurements on 
the lead investigator to document reliability and validity of their anthropometric technique.  
For height, nurses were told that measurements should not differ by more than 0.5 cm.  If the 
measurements differed by more than 0.5 cm, they were instructed to measure a third time and 
use the median value. The intraclass error was 0.126 cm and TEM was 0.089 cm.  The 
interclass error was 0.704 cm and TEM was 0.498 cm (See Appendix B). . 
After completing the training, nurses were provided an anthropometry kit containing 
a Lifesource MD Profit scale (Milpitas, CA) and a SECA Road Rod stadiometer (Hanover, 
MD). Nurses were instructed to complete testing on the students in their schools within 3-5 
days so that the equipment could be rotated to other schools. This process made it possible to 
collect data from the entire district within a 6-week time frame. Data in Year 1 were 
collected at the schools between 10/3/05 and 11/11/05.  Follow-up data in Year 2 were 
collected between10/2/2006 and 11/10/06. 
Measurements were obtained in a private setting (nurses office) with the students 
wearing light clothing without shoes. Body mass was measured to the nearest 0.1 kg and 
height was measured to the nearest 0.25 cm.  Replicate measures were performed on every 
10th student in order to examine reliability of measurements. Nurses provided investigators 
with height and body mass data using student ID numbers (without names) to ensure 
confidentiality. Key demographic information such as birthdate and race/ethnicity were 
obtained from the school district and this data were matched to the BMI data by student ID.  
Finally, chronological age was calculated as the decimal age in years according to the 
observation date and birthdate, the latter being reported by the parent or school records.  
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Independent Variables 
Mean BMI was calculated for males and females for each school.  SES was then 
calculated for each school by evaluating the percentage of students who receive free or 
reduced priced lunches.  A school was considered to be of high SES status if fewer than 
33.33% of the students received free or reduced priced lunches, middle SES status if between 
33.34% and 66.66% of the students received lunches, and low SES if greater than 66.66% of 
the students received lunches.    
Data Processing and Analyses 
The combined anthropometric and demographic data were imported into SAS (Cary, 
NC) for statistical analyses. The BMI was calculated according to standard convention 
[weight (kg) / ((height (m)2))].  BMI status was determined using growth charts and 
standards from the CDC (CDC, 2000).  Individual BMI percentiles (and z-scores) were first 
computed with the customized SAS growth chart program available from the CDC. 
Consistent with CDC conventions, children were  categorized as ‘at risk for overweight’ if 
the BMI was between the 85th and 95th age- and sex- specific percentiles and as ‘overweight’ 
if the BMI was at or above the 95th age- and sex-specific percentile (CDC, 2000). Children 
below the 85th percentile were classified as ‘normal weight’.  Underweight children (those 
that were classified under the 5th percentile) were included in the ‘normal weight’ category 
for all analyses as they only comprised 2.7% of the total sample and the analyses were 
examining ‘at risk for overweight’ or ‘overweight’ prevalence rates. 
Descriptive statistics, prevalence, and one year change of ‘at risk for overweight’ or 
‘overweight’ were calculated for each year.  Mean BMI was also calculated for each gender 
across schools as well as by ethnicity for each year.  A two way (gender x ethnicity) ANOVA 
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was calculated to test for main effects or interactions in the main results.  A mixed model 
approach (using PROC MIXED in SAS, Cary, NC) was used to control for clustering in 
schools and to investigate both school-level and student-level effects.  Intraclass correlations 
(ICC) were calculated for the model.  All analyses except the mixed modeling were 
performed using Statistical Package for Social Sciences (SPSS) statistical software version 
14.0 (Chicago, IL).   
Results 
 
Sample characteristics  
 In Year 1, height and body mass data were obtained from 2145 (95%) first graders of 
the available 2252 children.  A total of 63 students were absent when the nurses collected the 
data at their school and 44 students’ data were not reported from one school because the 
nurse was unable to measure them. Gender was not listed for 19 students, and 87 students did 
not have a birthday listed with the district.  Thus, the final sample size for Year 1 was 2058 
(91.4%) (Also see Appendix C).  Follow-up (1 year change) height and body mass data were 
obtained from a total of 1653 students.  Three schools were eliminated from the Year 2 
analyses because of inaccurate measurements by nurses (2 schools: n = 93) and faulty 
equipment (1 school: n = 56).  The remaining 343 students from Year 1 did not have data for 
Year 2 for reasons such as students leaving the district, did not pass on to grade two, or were 
absent on measurement day.   
Descriptive statistics for age, body mass, height and BMI for all students and by 
ethnicity is shown in Table 1.  Figures 1a and 1b show the initial BMI classification of the 
cohort based on the CDC cutpoints.  In Year 1, 17.8% and 18.6% of the males were ‘at risk 
 35
for overweight’ and ‘overweight’, respectively.  In Year 2, 18.4% and 18.9% were ‘at risk for 
overweight’ and ‘overweight’, respectively.  For females, 17.4% and 17.9% in Year 1 were 
‘at risk for overweight’ and ‘overweight’, respectively while 16.9% and 20.0% of females in 
Year 2 were categorized as ‘at risk for overweight’ and ‘overweight’, respectively.  BMI z-
score and percentile is shown for males and females in Table 2. There was no significant 
difference between genders (p = .656) but there was a significant difference in BMI 
percentile from Year 1 to Year 2 (p < .0001).   
Ethnic characteristics associated with BMI 
 Mean BMI was calculated for each ethnic group and reported separately for males 
and females.  A two way ANOVA was conducted to investigate BMI differences in ethnicity 
and gender for each year.  ANOVA results for Year 1 showed a significant main effect for 
ethnicity (F(5,2044) = 11.15, p<.001, partial η2 = .027) but not for gender (p = .656).  The 
interaction between the factors was also significant (F(5,2044) = 3.11, p=.008, partial η2 = 
.008).  However, calculated effect sizes for each factor indicated that only a small proportion 
of the BMI was accounted for by these factors.  ANOVA results for Year 2 also showed a 
significant main effect for ethnicity (F(4,1632) = 9.10, p<.001, partial η2 = .022) but not for 
gender.  The interaction between the factors was not significant for Year 2 (F(4,1632) = 1.24, 
p=.292, partial η2 = .003).  The Bonferroni post hoc test was conducted to determine which 
ethnic groups were significantly different. Results for Year 1 revealed that Caucasians 
differed significantly in BMI from Hispanic and Asian students with Hispanics having higher 
BMI values and Asians having lower BMI values than Caucasians.  African American 
students differed significantly from Hispanic and Asian students with African American 
students having lower BMI values than Hispanics but higher than Asians, Hispanic students 
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had higher BMI values than Asian students, and Asians also differed significantly from those 
students that were classified as ‘Other’ for ethnicity with Asian students having lower BMI 
values.  Results for Year 2 revealed that Caucasians differed significantly in BMI from 
Hispanic students with Hispanic students having higher BMI values, African American 
students differed significantly from Asian students with Asian students having lower BMI 
values, and Hispanic students also had higher BMI values than Asian students.  Table 1 
shows the ethnicity classifications and the mean body mass, height, and BMI for each ethnic 
group.  Percentage of males and females of normal weight, ‘at risk for overweight’, and 
‘overweight’ by CDC standards was also calculated for each ethnicity.  These results are 
shown in Table 3.   
School characteristics associated with BMI 
 School SES classification and the mean BMI for males and females are shown in 
Figures 2a and 2b (Also see Appendix D).   For males in Year 1, the middle SES schools 
were significantly different from the low SES schools (p = 0.033) while the high SES schools 
approached significance when compared to the low SES schools (p = 0.051) with the low 
SES schools having higher mean BMI values than the middle and high SES schools.  For 
females in Year 1, both the high and middle SES schools were significantly different from 
the low SES schools (p = 0.004) with the low SES schools having higher mean BMI values.  
For males in Year 2, the high (p = 0.014) and middle (p = 0.008) SES schools were 
significantly different from the low SES schools with the low SES schools having higher 
mean BMI values.  And for females in Year 2, the high (p = 0.002) and the middle (p = 
0.001) SES schools were also significantly different from the low SES schools with the low 
SES schools having higher mean BMI values.   
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Influence of all characteristics on BMI 
 The mixed model was used to express student-level outcomes through a pair of linked 
models (student-level and school-level).  Results of the mixed model analyses are shown in 
Table 4.  Model 1 indicates that schools differ in mean BMI but that there is more variation 
among students within schools.  The total variance of BMI is 13.1 and the ICC is 7.0%.  
Model 2 controlled for Year 1 BMI and this reduced the total variance in BMI to 2.05 with 
an ICC of 2.8%.  The large reduction in variance indicates that Year 1 BMI explained a large 
portion of the overall school variability.  Model 3 controlled for school-level SES (as 
calculated by the percentage of students receiving free or reduced price lunches) to determine 
if differences in SES could explain additional variance between schools.  This model found 
that free lunch did not significantly contribute to the model (p = 0.20).  Model 4 assessed 
student-level variables of race and gender.  None of these variables significantly contributed 
to the model but there was a trend towards significance for Hispanics (p = 0.09).  Finally, 
Model 5 assessed the interaction between race and gender and none of these were significant. 
 Because BMI patterns may be affected by baseline conditions, subsequent mixed 
model analyses were also performed using different segments of the population (results are 
presented in Appendix 2).  In the first analyses, students within the lowest 25th percentile of 
the sample for BMI were removed (n = 1473, see Table 3a in the Appendix 2).  This model 
yielded similar results as the original model except that Hispanics were a significant 
contributor (p = 0.050) and gender approached significance (p = 0.065).  Subsequent 
analyses tested effects after excluding students in the lowest 50th percentile (n = 1208, see 
Table 3b in the Appendix 2) and students in the bottom 75th percentile (n = 823, see Table 3c 
in the Appendix 2).  These models were not significantly different from the original model 
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indicating that the baseline BMI value did not bias the factors influencing change in BMI. 
The BMI from Year 1 was the only significant influence on the model. 
Discussion 
 
 This study evaluated socio-demographic factors influencing one year changes in BMI 
among first grade children in a large urban school district.  It was hypothesized that the one 
year change in BMI would vary by SES level and also by race/ethnicity. Mixed model 
analyses, controlling for school level clustering, revealed that baseline BMI was the only 
significant predictor of Year 2 BMI levels.   
In this sample of children, approximately 36% of males and females were either ‘at 
risk for overweight’ or ‘overweight’ in Year 1 and approximately 37% in Year 2.  When 
compared to the national average based on the most recent NHANES data, this study’s male 
population is similar to the national average of 36.5% for 6-11 year olds that are ‘at risk for 
overweight or overweight’ while the percentage of females in this study fall just below the 
national average of 38.0% (Ogden, 2006).  The results of this study also indicate that 18.6% 
and 17.9% (Year 1) and 18.9% and 20.0% (Year 2) of the males and females, respectively, 
are in the overweight category.  According to Ogden et al (2006), 19.9% of males and 17.6% 
of females ages 6-11 are in the overweight category nationally.  A study on another large 
urban school district (Jehn, et al, 2006) found that 31.3% of males and 36.0% of females 
were in the ‘at risk for overweight’ and ‘overweight’ categories, respectively which is similar 
to the findings in this current study. 
When comparing this study’s results based on ethnic groups to the national average 
based on the most recent NHANES data, this study’s population percentage in each category 
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is slightly lower than the national prevalence rates for each of the three major ethnic groups 
represented in the national sample (Caucasian, African-American, and Hispanic) reported in 
the NHANES dataset for 6-11 year olds.  The exceptions were for African-American males 
and Hispanic females.  This study’s percentage of African-American males that were either 
‘at risk for overweight’ or ‘overweight’ was 35.3 % (Year 1) and 37.3% (Year 2) compared 
to the national average of 34.5% (Ogden et al, 2006).  This study’s percentage of Hispanic 
females that were either ‘at risk for overweight’ or ‘overweight’ was 47.1 % (Year 1) and 
50.4% (Year 2) compared to the national average of 37.4% (Ogden et al, 2006).  Another 
large study of students in the second grade from New York City also found that compared to 
all other ethnic groups, Hispanic children were significantly more overweight with 45.1% 
being ‘at risk for overweight’ or ‘overweight’ (Melnik et al, 1998). 
 When comparing schools by SES, there was a significant difference in the mean BMI 
for low SES schools when compared to middle or high SES schools.  The low SES schools 
had significantly higher mean BMI values and this was true for both males and females.   A 
Canadian study (Janssen, 2006) also found an association between low SES and increased 
likelihood of obesity, while another Canadian study found that children in low income 
neighborhoods had obesity rates that were twice as high as their counterparts in high income 
neighborhoods (Veugelers & Fitzgerald, 2005).  A study of New York City students (Melnik 
et al, 1998) found no association between weight status and participation in the school free 
lunch program.  However, these authors noted that the lack of significant findings may have 
been due to the high overall participation rate in the school lunch program (85% of students 
participated). 
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A major goal of this study was to determine if there were unique patterns of change in 
the prevalence of overweight for children from different race/ethnicity and SES groups. The 
mixed model analyses found that Year 1 BMI was the only significant contributor to Year 2 
BMI in the whole cohort.  School SES did not significantly influence the variance accounted 
for in the model. This may be due to some multicollinearity with Year 1 BMI – students in 
low SES schools had higher average BMI at baseline so baseline BMI somewhat reflects 
school SES.  Neither ethnicity nor gender added significantly to the model when the whole 
cohort was analyzed.   
However, children across the BMI spectrum may influence the model differently. 
Student with low BMI values may influence the model in one direction while those with 
higher BMI values may influence the model in a different manner, and therefore a combined 
analysis with all children may mask effects found within children of similar BMI values.  
Therefore, it was important to investigate the model with children grouped with others of 
similar BMI values.  To investigate the influence of these different BMI levels, students 
whose BMI values fell within the lowest 25th percentile were removed, and being of Hispanic 
descent then added significant variance to the model.  With this in mind, these results support 
the strong tracking of BMI through early childhood which has also been found in several 
other studies (Deshmukh-Taskar et al, 2006; Johannsson et al, 2006; Vogels et al, 2006; 
Raitakari et al, 2006).  Vogels et al (2006) found that BMI at all ages from 1 year old onward 
was significantly associated with BMI at 12 years old.  BMI in childhood was significantly 
associated with BMI in adulthood in the Young Finns cohort (Raitakari et al, 2005), as well 
as a significant association of tracking of overweight from childhood to adulthood in the 
Bogalusa Heart Study (Deshmukh-Taskar et al, 2006).  Johannsson et al (2006) also found 
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that children who were overweight at 6 or 9 years old were much more likely to be 
overweight at 15 years old when compared to normal weight children.   
While there were no race/ethnicity or SES differences in the BMI changes over the 1 
year follow-up it is important to note that the overall distributions shifted considerably. The 
percentage of students in the ‘at risk for overweight’ category increased from 17.8% to 
18.4% in males with a slight decrease in females (17.4% to 16.9%).  There were 
corresponding increases in the percentage of youth in the ‘overweight’ category (males: 
18.6% to 18.9%, females: 17.9% to 20%) and corresponding decreases in the percentage of 
youth categorized as normal weight. This suggests that there was a general progression 
towards increasing obesity as children (as a group) moved from normal to at risk and from at 
risk to overweight.  Although race/ethnicity and SES did not significantly contribute to 
changes in 1 year BMI follow-up, this maybe due to the relatively short follow-up period.  
Studies that have found difference due to race/ethnicity or SES have followed changes in 
BMI over periods of 10 or more years (Deshmukh-Taskar et al, 2006; Freedman et al, 2006).   
Other factors that were not investigated in this study that may influence these 
differences in BMI during this 1 year follow-up period include prenatal environment, 
breastfeeding, and family or parenting factors.  For example, factors in the prenatal 
environment such as maternal smoking during pregnancy, diabetes, and maternal obesity 
(Boney et al., 2005; Salsberry & Reagan 2005; Whitaker, 2004) have been shown to 
significantly increase a child’s risk of becoming overweight and developing metabolic 
syndrome.  Breastfeeding has also been shown to have some protective effects against 
obesity (Goldfield et al, 2006; Shields et al, 2006).  And family and parenting practices such 
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as monitoring screen time, feeding practices, and opportunities for physical activity have all 
been associated with reduced risk for obesity (Zeller et al, 2007; Ritchie et al, 2005).   
There are several limitations to this study.  First, the sample was primarily Caucasian 
with a small percentage of students representing each of the ethnic groups.  Also, almost 500 
students were lost in the one year follow-up due to absenteeism, non-promotion of students 
to the next grade, and school elimination due to malfunctioning equipment and inaccurate 
measurements.  Some strengths of this study include its one year follow-up design as well as 
utilizing height and body mass values that were measured and not self-reported.   
In conclusion, there was a slight change over one year in children that are ‘at risk for 
overweight’ or ‘overweight’ in this Midwest sample of students.  Because of this increasing 
trend in obesity, other influences besides baseline BMI, ethnicity, and school SES should be 
investigated.  Family and environmental influences may play a role in the obesity epidemic 
and there is a potential for intervention on these influences.  Future research should focus on 
these family and environmental influences of obesity and prevention of obesity by focusing 
on these risk factors and intervening before a child becomes overweight. 
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Table 1.  Descriptive Characteristics for All Students for Year 1 and Year 2 
 Body Mass (kg) Height (cm) BMI 
All Y1 (n = 2145) 25.0 (6.0) 
13.5-67.1 
119.9 (5.9) 
98.4-139.4 
17.3 (3.1) 
11.8-37.4 
Male Y1 
(n = 1092) 
25.2 (5.9) 
14.0-67.1 
120.3 (5.8) 
103.6-139.4 
17.3 (3.0) 
12.1-37.4 
Female Y1 
(n = 1034) 
24.8 (6.1) 
13.5-57.7 
119.5 (5.9) 
98.4-138.5 
17.2 (3.0) 
11.8-32.9 
All Y2  (n = 1653) 28.9 (7.7) 
15.6-80.5 
126.3 (6.2) 
104.8-147.0 
18.0 (3.6) 
11.2-40.2 
Male Y2 
(n = 849) 
29.1 (7.7) 
15.6-80.5 
126.8 (6.1) 
110.2-147.0 
17.9 (3.4) 
11.2-40.2 
Female Y2 
(n = 804) 
28.8 (7.6) 
15.6-71.3 
125.8 (6.2) 
104.8-146.7 
18.0 (3.6) 
11.2-35.7 
Y1 Ethnicity (n = 2059) 
Caucasian  
      Male (n = 609) 
      Female (n = 573 ) 
 
24.9 (5.6) 
24.7 (6.0) 
 
120.3 (5.6) 
119.5 (5.9) 
 
17.1 (2.7) 
17.1 (3.0) 
African-American 
      Male (n = 153) 
      Female (n = 162) 
 
25.6 (6.2) 
25.3 (6.3) 
 
121.4 (5.8) 
120.5 (6.3) 
 
17.3 (3.3) 
17.3 (3.6) 
Hispanic 
      Male (n = 177) 
      Female (n = 170) 
 
26.0 (6.4) 
25.8 (6.5) 
 
119.6 (5.3) 
118.9 (5.5) 
 
18.0 (3.5) 
18.1 (3.4) 
Asian 
      Male (n = 66) 
      Female (n = 49) 
 
23.6 (5.5) 
21.3 (5.0) 
 
118.0 (5.6) 
116.5 (6.2) 
 
16.8 (2.6) 
15.6 (2.6) 
Other 
      Male (n = 50) 
      Female (n = 48) 
 
26.4 (7.3) 
26.5 (6.1) 
 
122.2 (7.3) 
120.8 (5.3) 
 
17.5 (3.5) 
18.0 (3.1) 
Y2 Ethnicity (n = 1642) 
Caucasian  
      Male (n = 498) 
      Female (n = 471) 
 
28.7 (7.4) 
28.4 (7.5) 
 
126.9 (6.0) 
125.6 (6.0) 
 
17.6 (3.3) 
17.8 (3.4) 
African-American 
      Male (n = 110) 
      Female (n = 122) 
 
30.0 (8.4) 
29.7 (8.0) 
 
128.1 (5.8) 
127.5 (6.3) 
 
18.2 (4.2) 
18.1 (3.7) 
Hispanic 
      Male (n = 139) 
      Female (n = 129) 
 
30.0 (8.5) 
30.0 (7.4) 
 
125.5 (5.5) 
125.1 (5.8) 
 
18.8 (4.2) 
19.0 (3.8) 
Asian 
      Male (n = 55) 
      Female (n = 36) 
 
27.3 (7.4) 
23.9 (6.6) 
 
124.2 (6.4) 
121.7 (7.1) 
 
17.5 (3.2) 
15.9 (2.9) 
Other 
      Male (n = 42) 
      Female (n = 40) 
 
30.2 (7.8) 
31.0 (8.1) 
 
128.4 (7.5) 
128.3 (6.1) 
 
18.1 (3.3) 
18.6 (3.5) 
Values are mean (SD) and minimum-maximum values for males, females, and the total sample.   
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Figure 1a.  Year 1 BMI Percentages.
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Figure 1b.  Year 2 BMI Percentages.   
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Table 2.  CDC BMI Z-Score and Percentile for Year 1 and Year 2 
 BMI Z-score BMI Percentile (%) 
All Y1 
(n = 2058) 
0.653 (1.1) 
-4.2-3.4 
67.6 (27.5) 
0.001-99.96 
Males Y1 
(n = 1045  ) 
0.673 (1.1) 
-4.2-3.4 
68.1 (27.3) 
0.001-99.96 
Females Y1 
(n = 994) 
0.623 (1.1) 
-4.2-3.0 
67.0 (27.7) 
0.001-99.85 
All Y2 
(n = 1641) 
0.678 (1.1) 
-6.3-3.0 
68.4 (27.3) 
0.001-99.89 
Males Y2 
(n = 850  ) 
0.692 (1.1) 
-6.3-3.0 
69.0 (27.1) 
0.001-99.89 
Females Y2 
(n = 791) 
0.663 (1.1) 
-4.9-2.9 
67.9 (27.6) 
0.001-99.80 
Values are mean (SD) and minimum-maximum values for males, 
females, and the total sample.   
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Table 3.  CDC BMI classification by Ethnicity for Year 1 and Year 2. 
 Normal Weight 
< 85th Percentile 
At Risk for Overweight 
≥ 85th Percentile to < 95th 
Percentile 
Overweight 
≥ 95th Percentile 
Caucasian Y1  
       Males 
       Females 
 
64.6% 
67.4% 
 
18.6% 
16.9% 
 
16.8% 
15.7% 
African-American Y1 
       Males 
       Females 
 
64.7% 
62.3% 
 
18.3% 
19.1% 
 
17.0% 
18.6% 
Hispanic Y1 
       Males 
       Females 
 
54.8% 
52.9% 
 
19.2% 
20.0% 
 
26.0% 
27.1% 
Asian Y1 
       Males 
       Females 
 
74.2% 
83.7% 
 
12.1% 
6.1% 
 
13.7% 
10.2% 
Other Y1 
      Males 
       Females 
 
62.0% 
56.3% 
 
12.0% 
20.8% 
 
26.0% 
22.9% 
Caucasian Y2  
       Males 
       Females 
 
64.4% 
66.7% 
 
19.1% 
16.6% 
 
16.5% 
16.7% 
African-AmericanY2 
       Males 
       Females 
 
62.7% 
60.3% 
 
20.9% 
21.5% 
 
16.4% 
18.2% 
Hispanic Y2 
       Males 
       Females 
 
55.4% 
49.6% 
 
16.5% 
16.3% 
 
28.1% 
34.1% 
Asian Y2 
       Males 
       Females 
 
70.9% 
83.3% 
 
9.1% 
5.6% 
 
20.0% 
11.1% 
Other Y2 
      Males 
       Females 
 
54.8% 
55.0% 
 
21.4% 
20.0% 
 
23.8% 
25.0% 
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Figure 2a.  Year 1 Schools by SES and BMI. 
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Figure 2b.  Year 2 Schools by SES and BMI. 
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Table 4:  Mixed Model with All Students. 
 
 
* Significant p < 0.001 
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Chapter 4:  Development and preliminary validation of a Family Nutrition 
and Physical Activity (FNPA) screening tool 
 
A paper to be submitted to the International Journal of Behavioral Nutrition and Physical 
Activity 
 
Michelle A. Ihmels, Greg Welk, Joey C. Eisenmann, Sarah Nusser 
 
Introduction 
An ‘obesigenic’ environment that contributes to overeating and physical inactivity 
(i.e., sedentariness) has been implicated as the major contributing factor to the obesity 
epidemic (Dietz et al., 2001; Hill et al., 2003).  Environmental factors influence human 
behaviors in all segments of the population, but the issues are unique among children because 
parents directly influence children’s physical activity and nutrition behaviors and also dictate 
the physical and social environments that are available to their children.  
Numerous studies have confirmed the importance of parenting behaviors and home 
environments on children’s nutrition and physical activity behaviors (Golan & Crow, 2004; 
Davison & Birch, 2002; Davison & Birch, 2001; Binns & Ariza, 2004; Welk, 2003).  While 
adults can choose to be physically active or inactive and make their own dietary choices, 
children do not have complete control over these same behaviors.  Davison and Birch (2002) 
found that obesigenic environments could be characterized to some degree by parents’ 
physical activity and dietary behavior. More specifically, they found that parents who ate 
poorly and participated in the least amount of physical activity were more likely to be 
overweight and also have overweight daughters.  While genetic factors clearly have a strong 
influence on risk, family environments may compound and exacerbate these risks.  Despite 
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good intentions, some families may unknowingly create an unhealthy (obesigenic) 
environment that could predispose their children to becoming overweight.  
The development of screening tools has been recommended by many public health 
groups and agencies in an effort to identify youth that are at an increased risk of overweight 
(Institute of Medicine, 2005; National Institute for Health Care Management Foundation, 
2003; The American Academy of Pediatrics, 2003).  Early detection and intervention is 
considered critical because obesity is known to track quite well through the lifespan 
(Freedman et al, 2006) and treatment is more effective at earlier stages (The American 
Academy of Pediatrics, 2003).  The predominant “prevention” paradigm used in clinical 
settings involves evaluating one or both parents’ weight or to potentially identify children 
that are “at risk” of overweight (e.g., a body mass index (BMI) between the 85th – 95th age- 
and sex-specific percentiles (The Center for Disease Control, 2001).  While this type of 
screening is important, primary prevention theory would suggest that prevention efforts begin 
before the child is “at risk”.  Screening procedures are needed to evaluate home 
environments and behaviors that increase the child’s likelihood of becoming overweight. 
These factors could then be targeted in follow-up counseling to help prevent the development 
of overweight in youth. The Institute of Medicine (2005) made the following specific 
recommendation: “Health care professionals should routinely track BMI, offer relevant 
evidence-based counseling and guidance…”.  The American Academy of Pediatrics (2003) 
specifically recommended that “families should be educated and empowered through 
anticipatory guidance to recognize the impact they have on their children’s development of 
lifelong habits of physical activity and nutritious eating” (p. 427).  
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Despite the importance of effective BMI screening, there are currently no validated 
screening tools that may identify modifiable family nutrition and physical activity behaviors 
that may predispose children to become overweight or obese. Some materials and tools have 
been developed to enhance awareness of healthy eating and physical activity but they are 
based on general principles and are not capable of predicting children’s risk of becoming 
overweight. Research instruments that assess factors influencing diet or physical activity 
behavior are also available but they are typically lengthy and don’t capture the diverse array 
of family nutrition and physical activity environments that may influence risk for obesity 
(Ritchie, 2005).  
This paper summarizes the development of an easy to use screening tool (The Family 
Nutrition and Physical Activity (FNPA) Screening Tool) designed to assess family 
environmental factors that may predispose a child to becoming overweight.  Physicians and 
school nurses are ideally positioned to provide counseling and anticipatory guidance to help 
parents make changes in their family environment (Dietz et al., 2001) so emphasis was 
placed on developing a tool that could be readily used in these settings. The instrument was 
evaluated in a large urban Midwestern school district by examining cross sectional 
associations between family environmental factors and measured BMI by examining patterns 
of BMI and FNPA scores across different ethnic and socio-economic groups. 
Methods 
 
Survey Development and Delivery 
The development of the FNPA instrument was guided by an ongoing collaborative 
project supported by the American Dietetic Association designed to determine the strength of 
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evidence linking overweight or obesity with specific physical activity and diet behaviors 
(Myers et al, 2001). The systematic literature review was conducted using the established 
ADA Evidence Analyses procedures (ADA Scientific Affairs and Research Committee, 
2003; Myers et al, 2001).  Eleven main factors were identified that had positive associations 
with overweight and obesity and these were reduced into ten distinct FNPA constructs 1.  A 
total of 21 survey items were created so that all of the constructs could be captured with at 
least 2 items. The survey was originally written in English, but a Spanish version of the 
survey was created to meet the needs of Spanish speaking parents in the school district. 
Details on the Evidence Analyses and the development of the FNPA instrument are available 
in Appendix 1. 
Subjects 
 The target population consisted of parents of first grade children from elementary 
schools in a large Midwest urban school district.  The school district conducts annual height 
and body mass measurements on all first grade students so approval for the study was first 
obtained from the school district to allow access to student anthropometric data as well as 
approval from the Institutional Review Board. Nurses from individual schools were invited 
to participate in the project and received training and equipment support to assist in 
collecting the anthropometric data. Nurses from a total of 37 of the 39 elementary schools 
agreed to participate. The available sample from the participating schools was predominantly 
white (57.5%), with smaller percentages of African-Americans (15.3%), Hispanics (16.9%), 
Asians (5.6%), and other minorities (e.g., Native Americans, mixed ethnicities) (4.7%). 
                                                 
1 Detailed information and worksheets are available at the following link: www.adaevidencelibrary.com. 
Summaries of the Evidence Analyses are in review but recommendations based on the evidence have been 
previously published (Ritchie et al., 2005) 
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Schools varied widely in socioeconomic status with 5 schools (n = 121) of high SES status 
(fewer than 33.33% of the students received free or reduced priced lunches), 17 schools (n = 
413) of middle SES status (33.34% and 66.66% of the students received lunches), and 15 
schools (n = 320) of low SES status (66.67% or more of the students received lunches). 
Procedures 
Anthropometry data were obtained by trained nurses using a standardized protocol 
(Malina, 1995). Nurses received group training by a well-trained technician (MI) at a district 
in-service session prior to the start of the study and through follow up visits to individual 
schools. Nurses performed replicate height measurements on the lead investigator to 
document reliability and validity of their anthropometric technique.  The interclass error was 
0.704 cm and TEM was 0.498 cm. After completing the training, nurses were provided with 
access to an anthropometry kit containing a Lifesource MD Profit scale (Milpitas, CA) and a 
SECA Road Rod stadiometer (Hanover, MD).  Data on height and weight were collected by 
the nurses within a week of training on all first grade students in the school.  Measurements 
were obtained in a private setting (nurses office) with students wearing light clothing without 
shoes. Body mass was measured to the nearest 0.1 kg and height was measured to the nearest 
0.25 cm.  Nurses completed replicate measures on every 10th student in order to examine 
reliability of measurements. The average intraclass error for height was 0.126 cm and TEM 
was 0.089 cm.  Details on the training procedures and quality control measures are 
summarized in Appendix 2. 
After completing the anthropometric measurements, nurses gave children a packet 
containing information about the study, a copy of the informed consent document and the 
FNPA survey. Parents were instructed to return the surveys to the classroom teacher or nurse. 
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A total of 2189 surveys were sent home to first grade parents in mid-October, 2005.  A total 
of 941 surveys were returned after this initial request (return rate of 43.0%). Several nurses 
requested a Spanish survey, so a total of 172 translated Spanish surveys were distributed at 9 
of the schools. A total of 18 Spanish surveys were returned for a 10.5% return rate. A follow 
up survey was also distributed (mid-late November, 2005) by 21 of the nurses to give parents 
a second chance to participate. A total of 691 follow-surveys were sent home and 126 were 
returned for a return rate of 18.2%. The final number of completed surveys was 1085 for a 
final return rate of 49.6%. A small number of surveys (n = 55) were eliminated from analyses 
because they lacked some critical data.  Another 176 surveys were eliminated because one or 
more of the 21 survey questions were not answered.  Therefore, the final sample size of 
complete surveys was 854 (see the flowchart in Appendix 3).  A detailed summary of the 
return rates for each school is provided in Appendix 3. 
The nurses provided investigators with height and body mass data using student ID 
numbers (without names) to ensure confidentiality. The FNPA surveys were also coded with 
the student ID to facilitate merging with the BMI data. Key demographic information such as 
birthdate and ethnicity were obtained from the school district.  Demographic information 
about the mother and father, as well as the child, was included in the survey along with the 
21 questions regarding the family environment (See Appendix 1 for the complete survey 
instrument).  The gender of the survey respondent was not asked.   
Data Processing and Analyses 
BMI was calculated according to standard convention [weight (kg) / ((height (m) 2 
Height, body mass and BMI percentiles were computed for each child with a customized 
SAS growth chart program available from the CDC.  Standard classifications (CDC, 2000) 
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were used to categorize children as normal weight (< 85th percentile), ‘at risk for 
overweight’ (between the 85th and 95th percentiles) and ‘overweight’ (at or above the 95th 
percentile).  
Descriptive statistics and prevalence of ‘at risk for overweight’ and ‘overweight’ for 
the children were calculated for both the participating and non-participating students/parents 
in order to determine whether the participating sample was representative of the overall 
population. Mixed model analysis of variance controlling for the nested nature of the data 
(children aggregated into different schools) were used to test possible differences in weight 
status by ethnicity and socioeconomic status.  Similar mixed model analyses were conducted 
on the individual FNPA constructs to determine if patterns in home environments matched 
some of the expected ethnic patterns in BMI.  These mixed model analyses were performed 
using Proc Mixed routines in SAS version 9.0 (Cary, NC).  
Correlations among FNPA constructs and other main variables were computed to 
examine possible associations among the various factors. The presence of significant 
correlations among the variables would suggest that they co-vary and may be indicative (or 
characteristic) of an overall “obesigenic” environment.  Finally, logistic regression was used 
to evaluate the predictive utility of the FNPA scale.  Descriptive, correlation and logistic 
regression analyses were performed using Statistical Package for Social Sciences (SPSS) 
statistical software version 14.0 (Chicago, IL).   
Results 
Descriptive statistics for body mass, height and BMI are shown in Table 1. There 
were similar samples sizes for male (n = 438) and female (n = 416) children in the final 
sample.  The percent of subjects from each racial/ethnic group were as follows: (considering 
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the overall demographics in Iowa) with 68.0% Caucasian, 11.6% African American, 11.5% 
Hispanic, 4.8% were Asian, (4.1% were classified as “Other).  Based on CDC classifications, 
18.5% of males and 16.1% of females were categorized as ‘at risk for overweight’ while 
18.0% of males and 16.1% of females were categorized as ‘overweight’. These 
classifications were not significantly different (p = 0.96) than the total sample of school 
children from which this cohort was taken.  In the total sample, 36.4% of males and 35.3% of 
females were either ‘at risk for overweight’ or ‘overweight’ (Ihmels et al., Study 2).   
From the returned surveys, approximately 44.2% of the mothers had a high school 
education or less while 55.1% of the fathers had a high school education or less.  Family 
income was reported as follows: 34.3% earned less than $25,000, 33.2% earned between 
$25,000-$50,000, 17.9% earned between $51,000-$75,000, and 14.6% earned greater than 
$75,000. The mothers’ mean BMI was 26.9 kg/m2 and the fathers’ mean BMI was 27.5 
kg/m2.  Less than half (45.1%) of the mothers and only 31.7% of the fathers had normal BMI 
values (less than 25.0).   
Anthropometric Results 
Descriptive statistics for BMI by ethnic group are reported in Table 1. Percentage of 
males and females of normal weight, ‘at risk for overweight’, and ‘overweight’ were also 
calculated for each ethnicity.  The mixed model ANOVA revealed that Hispanics had 
significantly higher BMI values compared to Caucasians, African American students, and 
Asian students.  No race x gender interaction was found. 
Survey Results  
Descriptive statistics for FNPA construct scores are shown in Table 3 and stratified 
by both family socio-economic status (income) and ethnicity.  It should be noted that two 
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questions which comprised the restriction/reward construct (questions 2 and 3 about 
restricting food or using it as a reward) were removed from all of the final analyses after an 
initial screening found these questions to be poorly worded and having low and/or negative 
loadings in an initial principle components analysis.  The remaining 9 constructs and overall 
total score were used in all of the final analyses and results are presented below.  When 
stratified by income, significant differences were seen for breakfast/family meal, model 
nutrition, high calorie beverages, screen time, TV in the bedroom, parents modeling physical 
activity, child’s physical activity, sleep schedule and the construct total score (p < .05).  In 
general, higher income families had higher, or more favorable, scores.  When stratified by 
ethnicity, significant differences were seen for breakfast/family meal, model nutrition, high 
calorie beverages, screen time, TV in the bedroom, parents modeling physical activity, 
child’s physical activity, sleep schedule and the construct total score (p < .05).  In general, 
Caucasian families had higher, or more favorable, scores compared to the other ethnicities.   
To examine the impact of SES in more detail, school level differences in FNPA 
constructs and total scores were compared (See Figure 1).  In general, high SES schools had 
higher, or more favorable, scores than lower SES schools.  The high SES schools were 
significantly different from the middle and low SES schools for breakfast/family meal, high 
calorie beverages, TV in the bedroom, children’s physical activity, sleep schedule, and 
construct total score (p < .05).  The middle SES schools were also significantly different 
from the low SES schools for model nutrition, TV in bedroom, parents modeling physical 
activity, children’s physical activity, sleep schedule, and construct total score (p < .05). 
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Correlation Results 
Correlations among the main outcome variable of child’s BMI, and parents BMI and 
the FNPA constructs are shown in Table 4.  There were significant correlations (p < 0.01) 
between child’s BMI and mother’s BMI, father’s BMI, school SES, and the constructs of 
breakfast/family meal, model nutrition, high calorie beverages, TV in the bedroom, child’s 
physical activity, and total score.  There were also significant correlations (p < 0.05) between 
child’s BMI and parent’s physical activity and sleep schedule.  Most of the constructs were 
significantly correlated (p < 0.05) with each other with correlations ranging from 0.07 to 
0.39.  Each construct was also significantly correlated (p < 0.01) with the total score with 
correlations ranging from 0.32 to 0.66. 
Predictive Utility of FNPA Survey 
 Logistic regression was used to analyze the predictive utility of the FNPA survey 
(Table 5).  The survey was used to predict which children were classified at or above the 85th 
percentile (‘at risk for overweight’ or ‘overweight’).  The total score significantly predicted 
an increased risk for these children (p = 0.026).   Children with a total score in the lowest 
tertile (high risk family environment) had an odds ratio (OR) of 1.7 (95% CI = 1.07 – 2.80) 
compared to children with a total score in the highest tertile (which indicates a more 
favorable family environment).  Two constructs had a significantly lower risk for children.  
The TV in the bedroom construct had an OR = 0.54 for children in the moderate risk 
category when compared to those in the lowest risk group,  and the sleep schedule construct 
had an OR = 0.47 for children in the moderate risk category when compared to those in the 
lowest risk group.   
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Discussion 
 
 The study provides descriptive information and preliminary validation for a 
comprehensive screening tool designed to assess modifiable home environments and 
practices that are associated with risk of childhood overweight. A variety of cross sectional 
comparisons were made between the FNPA constructs and measured BMI to examine 
construct validity of the tool. The results support the contention that the FNPA tool captures 
important elements of the family environment that relate to risk for child overweight.  
Mixed model analyses revealed the expected patterns in BMI and family 
environment.  First, the results demonstrate that the sample was ethnically diverse and 
representative of parents (and children) in the entire school district. Generally, children from 
higher income families had higher, or more favorable, construct scores.  Caucasians also had 
significantly higher, or more favorable, construct scores than the other ethnicities.  Children 
from high SES schools had higher, or more favorable, construct scores than children from 
lower SES schools. These results fit with the observed patterns in BMI with children from 
higher income families (> $50,000), Caucasians children, and children from high SES 
schools having lower mean BMI values.  In general, these higher SES schools are 
predominately Caucasian (85.1% for high SES schools and 73.6% for middle SES schools), 
so the observed patterns in construct scores and BMI would be expected.  These results are 
consistent with previous studies (Janssen et al, 2006; Veugelers & Fitzgerald, 2005).  In a 
nationally representative sample of children, Hispanic and African-American female children 
were more likely to be overweight when compared to Caucasian female children as well as 
Hispanic male children when compared to their male Caucasian counterparts (Ogden, 2006).  
A study of New York City school children also found that Hispanic children were more 
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likely to be significantly overweight when compared to Caucasian and other ethnic groups 
(Melnik et al, 1998).  The fact that these similar demographic relationships were evident in 
the comparison of the FNPA scores provides additional support for the construct validity of 
the tool.      
The significant correlations between child and parental BMI confirms previous 
studies (Zeller et al, 2007; Dubois & Girard, 2006; Reilly et al, 2005). Although the 
correlation cannot distinguish between genetic and shared family environment, it does point 
out that the predominant factor influencing child BMI is parental BMI.  However, significant 
correlations between BMI and most of the FNPA constructs (breakfast/family meal, model 
nutrition, high calorie beverages, TV in the bedroom, parent physical activity, child physical 
activity, sleep schedule, and overall construct score) were also observed.  This confirms that 
the constructs assessed in the FNPA tool capture aspects of the home/ shared family 
environment that also influences child BMI.  It is noteworthy that the overall construct score 
had higher correlations with child’s BMI (-.17) than any of the individual items. This finding 
highlights the importance of capturing a diverse array of family environments and behaviors 
when trying to assess child risk for overweight.  
The correlations among constructs were generally low to moderate (range: 0.069 to 
0.658 with the average pairwise correlation coefficient of 0.24).  The consistent positive 
correlations indicate that there is a general association among the different constructs (i.e. 
families that have a few negative behaviors/settings are likely to have other less desirable 
characteristics while families with more favorable scores are likely to have other favorable 
characteristics).  This tendency for the behaviors to cluster together support the contention 
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that the FNPA may be used to characterize an ‘obesigenic’ environment within the family 
unit.    
Logistic regression analyses were conducted to determine if individual variables (or 
the composite summary variable) were related to increased likelihood of being ‘at risk for 
overweight’ or ‘overweight’. The results show that the total score significantly predicted an 
increased risk for being ‘at risk of overweight’ or ‘overweight’ (above the 85th percentile for 
BMI; p = 0.026).  The strongest predictor of current BMI status would be past BMI status.  
Because a significant percentage of these children (~ 36%) were ‘at risk for overweight’ or 
‘overweight’ at the time the survey was administered, the survey may not have been able to 
detect or predict which children would fall into this overweight category. 
To our knowledge, this is the first tool that combines information from a variety of 
behaviors (e.g. diet, physical activity and inactivity, sleep, family structure) related to child 
obesity to evaluate family environments. A previous study by Golan and Weizman (1998) 
reported on results from a tool called the Family Eating and Activity Habits Questionnaire 
which assessed eating patterns of the family as well as family rules regarding eating 
behaviors.  This instrument was mainly developed to assess family environmental changes 
associated with weight loss in obese children.  The instrument included four scales:  physical 
activity level, stimulus exposure, eating related to hunger, and eating style.  These four scales 
mainly focused on physical activity and inactivity of the parents and child, the types of food 
in the house, eating and hunger, and what the child was doing while they were eating.  They 
found that the total family score on the questionnaire was significantly related to the child’s 
weight status.  They also found correlations ranging between 0.36 and 0.73 between the four 
scales and a child’s weight loss.  The FNPA survey is a different tool in that it assesses a 
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child’s risk for becoming overweight prior to the actual weight gain.  Unlike the Family 
Eating and Activity Habits Questionnaire, the FNPA survey also includes items assessing 
sleep, screen time habits, TV in the bedroom, and family schedule and rules.   
Other studies have investigated links between specific behaviors and BMI or parent 
related behaviors on childhood behaviors (Arredondo et al, 2006; Campbell et al, 2006; 
Salmon et al, 2005; Saelens et al, 2002).  Saelens et al (2002) investigated the home 
environment as it related to screen time and found a relationship between TV watching and 
children’s weight status in early childhood as well as overweight status in older children who 
watched more than 2 hours of TV per day.  Campbell et al (2006) utilized several lengthy 
surveys to assess a family’s food environment including:  perception of child’s diet, 
modeling of eating and feeding strategies, availability and preference of foods, confidence in 
cooking and mealtime interruptions, and TV viewing.  They found that several of these 
aspects were associated with certain dietary outcomes that may be associated with fatness.  
Arrendondo and colleagues (2006) investigated parenting styles and its influence on obesity 
in children, and found that healthy eating and exercise habits in children were associated with 
positive reinforcement, monitoring, and appropriate discipline from the parents.  Finally, 
Salmon et al (2005) investigated the family environment as it relates to TV viewing and 
physical activity through both a parent and child survey, and found that SES, frequency of 
TV viewing by the family, parents TV viewing habits, and rules for TV viewing during 
meals were associated with the amount of TV the child watched. 
In contrast to previous studies we used a holistic approach that captures the full 
constellation of family environmental behaviors that relate to a child’s risk of becoming 
overweight.  Most previous studies simply investigated one or two aspects of the home 
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environment, and many of these studies also utilized lengthy and time consuming surveys.  
The FNPA was based on constructs that were shown in a comprehensive Evidence Analyses 
to predict child weight status. It incorporates family behaviors and practices related to diet, 
screen time, physical activity (of both the parents and child) as well as family rules, family 
meals and sleep schedules.  Another advantage of the FNPA survey is its short 19 question 
format that can be answered quickly by parents.      
A limitation of this study is the cross sectional nature of the data.  The survey is not 
able to predict which children will become overweight because the data is cross sectional and 
the children are already classified as being ‘at risk for overweight’ or ‘overweight’ at the time 
the survey was administered.  Many factors can influence a child’s current weight status, and 
the cross sectional nature of this study does not allow for investigation of what may have 
caused these children to be overweight.  Some strengths of this study include the large 
representative nature of the study (involvement from 37 of 39 schools in the district) and the 
investigation of multiple family environmental factors that may influence a child’s risk for 
becoming overweight as well as the integration of family and school demographic factors.  
 The FNPA survey has potential for use by pediatricians, school nurses, and other 
health professionals for quickly assessing a child’s home environment and their risk for 
becoming overweight.  Future research should investigate the use of the FNPA survey in a 
longitudinal sample of children. 
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Table 1.  Descriptive Characteristics Year 1 FNPA First Graders  
 Body Mass (kg) Height (cm) 
 
BMI 
 
Whole Sample        
   (n = 854) 
25.2 (6.2) 
14.0-67.1 
120.2 (5.9) 
105.2-139.4 
17.3 (3.0) 
11.8-37.4 
       Male  
       (n = 438) 
25.6 (6.6) 
14.0-67.1 
120.8 (5.9) 
107.5-139.4 
17.4 (3.2) 
12.1-37.4 
       Female  
       (n = 416) 
24.7 (5.8) 
14.5-53.9 
119.5 (5.8) 
105.2-137.5 
17.1 (2.8) 
11.8-30.8 
Ethnicity (n = 854)    
Caucasian  
       Male (n = 296) 
       Female (n = 285) 
 
25.1 (6.1) 
24.5 (5.6) 
 
120.7 (5.8) 
119.5 (5.8) 
 
17.1 (2.9) 
17.0 (2.7) 
African-American 
       Male (n = 45) 
       Female (n = 54) 
 
27.5 (8.0) 
24.5 (5.1) 
 
122.7 (5.9) 
120.6 (5.7) 
 
18.1 (4.3) 
16.7 (2.5) 
Hispanic 
       Male (n = 53) 
       Female (n = 45) 
 
26.7 (6.4) 
27.1 (7.0) 
 
120.0 (5.7) 
119.1 (5.8) 
 
18.4 (3.3) 
18.9 (3.6) 
Asian 
       Male (n = 25) 
       Female (n = 16) 
 
24.4 (6.6) 
20.9 (4.5) 
 
118.8 (6.6) 
115.3 (5.1) 
 
17.0 (2.9) 
15.6 (2.1) 
Other 
       Male (n = 19) 
       Female (n = 16) 
 
28.4 (8.5) 
25.8 (5.3) 
 
123.4 (6.7) 
121.2 (5.5) 
 
18.3 (4.0) 
17.4 (2.3) 
Values are mean (SD) and minimum-maximum values for males, females, and the total 
sample.   
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Table 2.  Weight status (based on CDC BMI classifications)by Ethnicity. 
 Normal Weight 
< 85th Percentile 
At Risk for Overweight 
≥ 85th Percentile to < 95th 
Percentile 
Overweight 
≥ 95th 
Percentile 
Caucasian  
       Males  
       Females  
 
68.8% 
70.9% 
 
15.9% 
15.8% 
 
15.3% 
13.3% 
African-American 
       Males  
       Females  
 
55.6% 
66.7% 
 
26.7% 
16.7% 
 
17.8% 
16.7% 
Hispanic 
       Males  
       Females  
 
41.5% 
46.7% 
 
26.4% 
17.8% 
 
32.1% 
35.6% 
Asian 
      Males  
       Females  
 
72.0% 
81.3% 
 
12.0% 
12.5% 
 
16.0% 
6.3% 
Other 
      Males  
       Females  
 
47.4% 
62.5% 
 
26.3% 
18.8% 
 
26.3% 
18.8% 
   
 
Table 3a.  FNPA Construct Scores by Income 
 
 Breakfast/
Family 
Meal 
Model 
Nutrition 
Nutrient 
Dense Foods 
High Calorie 
Beverages 
Screen 
Time 
TV in 
Bedroom 
Parents Model  
PA 
Child’s 
Physical 
Activity 
Sleep 
Schedule 
Construct Total 
Score 
           
<$25,000 
(n=249) 
7.06(1.1)  4.71(0.9) 9.63(1.5) 5.83(1.4) 5.52(0.7) 3.14(0.6) 5.23(1.6) 4.34(1.2) 4.39(0.8) 49.84(5.1) 
$25,000-
$50,000 
(n=276) 
7.25(1.0)† 4.80(0.9) 9.72(1.6)  6.22(1.3) † 5.32(0.8)† 3.26(0.6)† 5.31(1.4) 4.75(1.2)†  4.63(0.8) † 51.27(4.8) † 
$50,001-
$75,000 
(n=159) 
7.28(1.0)† 4.76(0.8) 9.64(1.6)  6.30(1.4) † 5.18(0.8)† 3.38(0.6)†‡ 5.11(1.4) 4.91(1.2)† 4.75(0.8) † 51.30(5.3) † 
>$75,000 
(n=130) 
7.35(1.0)† 4.93(0.8)† 9.90(1.6)  6.56(1.3)†‡ 5.32(0.7)† 3.51(0.6)†‡ 5.62(1.4)†* 5.64(1.1)†‡* 4.98(0.7)†‡* 53.80(5.4) †‡* 
Values are mean (SD); † significantly different from <$25,000; ‡ significantly different from  $25,000-$50,000; * significantly different from $50,001-$75,000  
 
Table 3b.  FNPA Construct Scores by Ethnicity 
 
 Breakfast/ 
Family Meal 
Model 
Nutrition 
Nutrient 
Dense Foods 
High Calorie 
Beverages 
Screen Time TV in 
Bedroom 
Parents Model  
PA 
Child’s 
Physical 
Activity 
Sleep 
Schedule 
Construct 
Total Score 
Caucasian 
(n=581) 
7.31(1.0) 4.85(0.8) 9.68(1.6) 6.26(1.4) 5.31(0.7) 3.34(0.6) 5.39(1.4) 4.98(1.3) 4.77(0.8) 51.89(5.3) 
African-
American 
(n=99) 
 
7.16(1.1)  
 
4.54(0.9) † 
 
9.80(1.5) 
 
5.85(1.4) † 
 
5.48(0.7) † 
 
3.11(0.5)† 
 
5.36(1.6) 
 
4.74(1.2) 
 
4.31(0.8)† 
 
50.35(5.0)† 
Hispanic 
(n=98) 
6.90(1.1) † 4.80(0.8) ‡ 9.93(1.5) 6.07(1.3)  5.54(0.9) † 3.24(0.5)  5.09(1.6)  4.10(1.3)†‡ 4.29(0.8)† 49.96(4.8)† 
Asian 
(n=41) 
6.56 (1.2) †‡ 4.61(0.9) 9.37(1.4) 6.05(1.2) 5.51(0.9) 3.22(0.6) 4.66(1.3)†‡ 3.90(0.9)†‡ 4.44(0.7)† 48.32(4.8)†‡ 
Other 
(n=35) 
7.17(1.1) §  4.54(0.9) † 9.74(1.7) 5.89(1.3)  5.14(0.8)‡*§ 3.06(0.6)† 5.20(1.6) 4.69(1.3)*§ 4.54(0.8) 49.97(5.1)† 
Values are mean (SD) ); † significantly different from Caucasian; ‡ significantly different from  African-American; * significantly different from Hispanic; § significantly different from 
Asian 
68
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Figure 1:  School SES by Construct Scores. 
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      Table 4:  Correlation Matrix:  Child’s BMI with Constructs. 
 
 MBMI FBMI 
Sch 
SES BrkFam ModNut NutDns HiCalBev ScrTime TVBed ParentPA 
 
Child 
PA 
 
Sleep 
Sch TotalScr 
Child’s BMI  .267** .155** .173** -.094** -.132** -.051 -.129** -.020 -.156** -.086* -.111** -.080* -.173** 
                
Mother’s  BMI  1 .225** .136** .007 -.125** -.073* -.129** -.098** -.072* -.175** -.133** -.049 -.184** 
                
Father’s BMI   1 .018 -.058 -.128** -.093* -.121** -.171** -.090* -.091* -.011 -.070 -.163** 
                
School SES    1 -.093** -.124** -.037 -.123** -.029 -.198** -.049 -.214** -.195** -.205** 
                
Breakfast/Fam
ily Meal 
    1 .215** .320** .202** .049 .126** .217** .188** .162** .532** 
                
Model 
Nutrition 
     1 .341** .274** .197** .266** .170** .099** .182** .535** 
                
Nutrient Dense 
Foods 
      1 .263** .133** .150** .259** .206** .116** .658** 
                
High Calorie 
Beverages 
       1 .146** .257** .191** .215** .189** .606** 
                
Screen Time         1 .141** .113** .019 -.002 .317** 
                
TV in Bedroom          1 .062 .079* .209** .386** 
                
Parent’s Model 
PA 
          1 .391** .069* .606** 
                
Child’s PA            1 .189** .565** 
                
Sleep 
Schedule 
            1 .387** 
                
  * p < 0.05     ** p < 0.01 70 
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Table 5:  Logistic Regression Model – Cross Sectional Data with BMI 
above 85th Percentile 
  95% CI  
  OR Lower Upper B Coefficient 
 
    
1.18 .425 3.32 .172
2.00 .606 6.58 .691
 
  
    
    1.09 .544 2.18 .084
1.41 .711 2.81 .346
 
  
.822 .470 1.44 -.197
.894 .466 1.72 -.112
  
 
 
.953 .568 1.60 -.048
1.15 .656 2.01 .139
 
  
1.23 .751 2.01 .206
1.13 .692 1.86 .125
  
 
    .538 .307 .945 -.619
.772 .459 1.30 -.259
  
 
 
.776 .517 1.17 -.253
.771 .506 1.17 -.216
  
 
.696 .464 1.04 -.363
.763 .526 1.11 -.270
  
 
 
.470 .272 .810 -.756
.815 .592 1.12 -.205
 
  
1.59 .822 3.07 .463
1.73 1.07 2.79 .547
Breakfast/Meal Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Model Nutrition Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Nutrient Dense Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Hi Calorie Bev Score 
      Low Risk 
      Moderate Risk 
      High Risk 
  
Screen Time Score 
     Low Risk 
     Moderate Risk 
     High Risk 
 
 TV Bedroom Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Model PA Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Physical Activity Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Sleep Schedule Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Total Score Score 
     Low Risk 
     Moderate Risk 
     High Risk 
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Chapter 5:  Follow-up validation of the Family Nutrition and Physical 
Activity (FNPA) screening tool in young children 
 
A paper to be submitted to the International Journal of Behavioral Nutrition and Physical 
Activity 
 
Michelle A. Ihmels, Greg Welk, Joey C. Eisenmann, Sarah Nusser 
 
Introduction 
 The recent secular trends in the prevalence of overweight and obesity in youth 
over the past few decades have been well chronicled (Ogden, 2006).  Attenuating and 
reversing these trends is a critical public health priority since obesity tracks through 
adolescence (Freedman et al., 2006) and into adulthood (Freedman, 2005; Guo, 2002; 
Yang, 2007).  Because this obesity epidemic has become such a public health crisis, steps 
need to be taken to address risk factors that lead to obesity.  One way of identifying these 
factors in an attempt to prevent obesity is through the use of screening tools.  
Recommendations from leading public health agencies have called for the development 
of screening tools that can identify children at risk of becoming overweight and facilitate 
follow-up care and referral (American Academy of Pediatrics, 2003; Institute of 
Medicine, 2005; Katz, 2005; Whitlock et al., 2005).  Currently the screening 
methodologies used in common clinical practice involve evaluating one or both parents’ 
weight and/or documenting that children are already “at risk” using the 85th – 95th 
percentile BMI guideline (CDC, 2001).  While this type of screening is important, 
primary prevention theory would suggest that prevention efforts begin BEFORE the child 
is already classified as ‘at risk of overweight’. Prevention strategies aimed at educating 
parents about the importance of healthy eating and physical activity are specifically 
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needed since parents directly determine a child’s access and exposure to potential 
‘obesigenic’ environments and behaviors (Golan and Crow, 2004; Ritchie et al., 2005).  
Recently we demonstrated the potential utility of the Family Nutrition and 
Physical Activity (FNPA) Screening Tool which was designed to capture diverse aspects 
of a family environment that may predispose a child to becoming overweight (Ihmels et 
al., Study 3). This instrument was developed based on results of a systematic evidence 
analyses on factors that have been empirically shown to predict risk for overweight2.  
Although other studies (Arredondo et al, 2006; Campbell et al, 2006; Salmon et al, 2005; 
Saelens et al, 2002; Golan & Weizman, 1998) have utilized lengthy questionnaires to 
assess some of these modifiable family risks, no studies to date have evaluated the 
predictive utility of a screening tool that captures the full constellation of family 
environments and behaviors that influence weight status. The initial validation of the 
FNPA tool was demonstrated in a cross-sectional study that linked scores on the FNPA 
survey to measured BMI in youth (Ihmels et al., Study 3).  Mixed model analyses found 
the expected patterns with BMI and family demographics.  More specifically, Caucasian 
children, children from higher income families, and children that attended high SES 
schools generally had lower BMI values and higher (or more favorable) FNPA scores.  
Logistic regression analyses also found that the FNPA total score significantly predicted 
an increased risk for being classified as ‘at risk of overweight’ or ‘overweight’ (above the 
85th percentile for BMI).    
                                                 
2 Detailed information and worksheets are available at the following link: www.adaevidencelibrary.com . 
Summaries of the Evidence Analyses are in review but recommendations have been previously published 
(Ritchie et al., 2005) 
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The purpose of the present study is to evaluate the predictive utility of the FNPA 
screening tool for assessing risk for becoming overweight in a one year prospective 
cohort of children.  It is hypothesized that the FNPA scale can predict which children will 
gain BMI percentile points after controlling for baseline BMI and family BMI risks. The 
development of a valid, behaviorally-based screening tool would enhance the likelihood 
that families can receive the appropriate clinical care and referral as suggested by the 
AAP and IOM. The screening tool could specifically be used by school nurses or 
pediatricians to enhance counseling practices, facilitate clinical referrals, and enable 
earlier (and more effective) prevention-based intervention.   
Methods 
Survey Development  
The development of the FNPA instrument was guided by an ongoing 
collaborative project supported by the American Dietetic Association that is designed to 
determine the strength of evidence linking overweight/obesity with specific physical 
activity and diet behaviors 3. The results of this systematic evidence analysis were used as 
the basis for selecting concepts and domains to be included in the FNPA screening tool. 
The items were reduced into ten distinct FNPA constructs and a total of 21 survey items 
were created so that all of the constructs could be captured with at least 2 items. Details 
on the development of the survey have been reported elsewhere (Ihmels et al, Study 3).         
Participants 
The participants were children from a large urban Midwest school district who 
were followed for one year (beginning when they were first graders).  Some of the 
                                                 
3 Detailed information and worksheets are available at the following link: www.adaevidencelibrary.com . 
Summaries of the Evidence Analyses are in review but recommendations have been previously published 
(Ritchie et al., 2005) 
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original cohort was lost due to missing follow-up anthropometry data (n = 150). Of the 
704 students in the final sample, 67.6% were of Caucasian descent, 11.9 % Hispanic, 
11.4% were African American, 4.8% were of Asian descent, and 4.3% were designated 
as ‘Other’.  This sample of children is representative of the ethnic diversity of all children 
in the school district (Caucasian (57.5%), African-Americans (15.3%), Hispanics 
(16.9%), Asians (5.6%), and other minorities (e.g., Native Americans) (4.7%)).  The 
study was approved by the Institutional Review Board and consent was obtained from the 
parents.  
Procedures   
Nurses in this large urban school district routinely conduct body measurements on 
first graders.  Nurses from a total of 37 of the 39 elementary schools participated in the 
validation study and collectively they provided height and body mass data from 2058 first 
graders of the available 2252 children in the 37 schools (~92%).  Nurses distributed the 
FNPA survey to all children that had their BMI assessed and a total of 1030 surveys were 
returned (50% return rate).  Examination of the data revealed that 176 surveys were 
missing critical data leaving an available sample of 854 completed surveys. Nurses 
completed height and body mass measurements the following year using the same 
protocol. The total sample for the present analyses was restricted to participants with 
complete FNPA surveys and BMI data in both Year 1 and Year 2. This restriction 
resulted in a final sample of 704 participants for the follow-up analyses. 
Data Processing and Analyses 
One year change in BMI percentile was calculated as well as changes in 
percentage of children categorized as normal, ‘at risk for overweight’ and ‘overweight’.  
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The validation analyses involved the use of mixed model analyses to investigate both 
school-level and student-level effects on BMI in Year 2 including the influence of parent 
BMI and family environment (from the FNPA score).  Next, logistic regression analyses 
was used to compute a composite FNPA risk index that captures the overall risk 
associated with the child’s home environment.  The beta weights from the regression 
analyses were first used to develop a composite predictive index that would reflect the 
weighted importance of the individual items in the FNPA survey.  Logistic functions 
were then used to predict the odds of children increasing equal to or greater than 10 
percent from their Year 1 BMI percent at follow-up.  Finally, the exact weighting of 
factors for the items depended on the range of the beta weights that were observed in the 
analyses. Approaches developed by Lindstrom & Tuomilehto (2003) in the development 
of a diabetes risk score were used as a guide for these weights. 
Descriptive and logistic regression analyses were performed using Statistical 
Package for Social Sciences (SPSS) statistical software version 14.0 (Chicago, IL).  
Mixed modeling was performed using Proc Mixed in SAS version 9.0 (Cary, NC).  
Results 
Anthropometric Results 
The mean change in BMI percentile was +0.51% (11.5% SD, range of -68.3% to 
62.8%).  Of the 704 students, 48.4% did not have an increase in BMI percentile.  The 
distribution of BMI changes for the remaining students were as follows: 10.1% had less 
than a 1 percentile increase, 10.9% had a 1.1 – 5.0 percentile increase, 7.7% had a 5.1 – 
10.0 percentile increase and 13.9% of the students had greater than 10 percentile point 
increase.  Figure 1 shows the percentage of students that shifted from normal weight to 
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‘at risk for overweight’ or ‘overweight’ in this one year period.  For all students, there 
was a 1.6% increase in the number of students classified as ‘at risk for overweight’ while 
those classified as ‘overweight’ only increased by 0.4%.  For boys, those classified as ‘at 
risk for overweight’ increased by 1.4% while those classified as ‘overweight’ increased 
by 0.9%.  Finally for girls, the increase in ‘at risk for overweight’ was 1.8% while those 
classified as ‘overweight’ increased by 1.3%.   Table 1 compares weight status change by 
ethnicity (based on CDC BMI classifications) for Year 1 and Year 2.  Follow-up analyses 
showed similar trends to Year 1 for significant differences in BMI between ethnicities 
(Ihmels et al, 2007 paper 3).  
Mixed Model Results 
Mixed model analyses were then used to investigate both school-level and 
student-level effects on BMI in Year 2 including the influence of heredity and family 
home environment (from the FNPA score).  Results of the mixed model analyses are 
shown in Table 2.  Model 1 indicates that schools do differ in mean BMI but there is 
more variability among students within these schools.  The total variance of BMI is 13.1 
and the intraclass correlation (ICC) is 9.7%.  Model 2 controlled for Year 1 BMI and the 
total variance in BMI was reduced to 1.3 with an ICC of 2.2%.  Year 1 BMI explains a 
large portion of the overall school variability as indicated by the large reduction in total 
variance.  Model 3 assessed student-level variables of ethnicity and gender.  Neither of 
these variables significantly contributed to the model.  Model 4 included the component 
of parent risk (which accounts for parent’s BMI level of normal, overweight, or obese).  
This variable significantly contributed to the model (p = 0.02).  Finally, Model 5 assessed 
the family-level variables of income and FNPA total score and the FNPA total score did 
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significantly contribute to the model (p = 0.04).  School-level SES (as calculated by the 
percentage of students receiving free or reduced price lunches) was not included in the 
model as it was shown in previous analyses to not significantly contribute to the variance 
between schools.  Interactions between the variables were also tested but they did not 
significantly influence the model.  
Logistic Regression Results 
Logistic regression was used to validate the FNPA survey (See Table 3).  The 
survey was used to predict which children had gained more than or equal to 10 
percentage points in BMI percentile (e.g., BMI percent increased from the 50th percentile 
to the 60th percentile, etc.).  The total score significantly predicted an increased risk for 
these children (p = 0.046).  Those children with a total score that was in the lowest tertile 
(high risk family environment based on the FNPA total score) had an odds ratio (OR) of 
2.2 compared to children with a total score in the highest tertile (which indicates a more 
favorable family environment based on the FNPA total score).   
The results from the logistic regression analyses were used to create a scoring 
algorithm that would facilitate the use of the FNPA screening tool in future studies. To 
accomplish this, the beta weights from the logistic regression for each construct and the 
FNPA total score were first used to weight the relative importance of the different 
factors.  Three levels of risk were designated (low, moderate, or high) based on the 
answers provided for each construct. A low risk answer automatically received a zero for 
that item.  The moderate and high risk classifications were assigned a score value based 
on the associated beta weights (See Table 3).   
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Discussion 
 
 This study provides follow-up validation for the FNPA screening tool as a way to 
assess modifiable home environments and practices that are associated with increased 
risk of overweight.  We hypothesized that the FNPA tool would predict BMI change even 
after accounting for baseline BMI and parental risk (i.e., BMI). As expected, Year 1 BMI 
and parent BMI were significant contributors to BMI in Year 2.  A large longitudinal 
study also found a significant increase in risk for 7 year old children if both parents were 
obese (OR = 10.44) (Reilly et al, 2005).  Vandewater and Huang (2006) found that 6 – 9 
year old girls who had one obese parent were at increased risk of being overweight (OR = 
7.42).  Genetic influences have been shown to account for 33% - 50% of the variation in 
overweight and obesity in adolescents (Nelson et al, 2006). Despite this powerful 
influence, we found that the FNPA total score added unique variance in predicting BMI 
in Year 2, indicating that this screening tool has predictive utility for identifying children 
that may be at risk for becoming overweight.  The unstandardized coefficient of -0.017 
reflects the amount of decrease in BMI for each 1 point increase in the survey (e.g., an 
increase of 10 points in the survey would correspond to a decrease of .17 in BMI units).  
While the overall effect is small, it demonstrates that modifiable environmental factors 
can explain unique variance after accounting for baseline BMI and family BMI values.  A 
large Canadian study also found that family social and behavioral factors such as parental 
obesity, maternal smoking, low or middle income families, and high birth weight 
influenced a child’s risk for being overweight by 4.5 years of age (Dubois & Girard, 
2006). . 
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Logistic regression analyses were conducted to determine if individual variables 
(or the composite summary variable) were related to one year increase in BMI. In these 
analyses, youth with an increase in BMI percentile of more than 10% were compared 
with youth that had smaller increases (or no change) in BMI percentile.  A 10% increase 
in BMI was chosen to capture those children that are at the highest risk for becoming 
overweight. The results showed that youth with a high FNPA total score had a 2 fold (OR 
= 2.2) greater odds of gaining significant weight in the 1 year follow-up.  The fact that 
individual constructs were not significant is interesting since it implies that individual 
risks may not be potent on their own to present a significant individual risk.  It also 
highlights the multifactorial nature of the BMI phenotype during growth and maturation 
(Eisenmann, 2006).  Indeed, families with poor scores on a number of factors could be 
characterized as fostering an overall obesigenic environment since their child was at 
increased risk of gaining weight.   
Other studies have reported that home environmental factors can increase risk for 
overweight in children.  In a large longitudinal study (n= 8,000), children who ate fewer 
meals with their family (OR = 1.08) as well as those who watched more TV (OR = 1.02) 
were more likely to be overweight 3 years later (Gable et al, 2007).  Dennison et al 
(2002) found that a child that has a TV in their bedroom had an odds ratio of having a 
BMI greater than the 85th percentile of 1.31 as well as an increased risk for each 
additional hour of TV the child watched (OR = 1.06).  Several studies have found a 
relationship between children who sleep less and higher BMI (Snell et al, 2007; 
Eisenmann et al, 2006; Chaput et al, 2006).  Ha et al (2005) found that children who 
engaged in more than 1 hour a day of physical activity significantly reduced their risk of 
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being ‘at risk for overweight’ (OR = 0.66 ) or ‘overweight’ (OR = 0.59).  These studies 
reported on individual factors and the odds ratios for some of the factors were generally 
smaller than observed in the present study. Most of these studies also did not control for 
baseline BMI, parent BMI, or both factors.  Four of these studies were cross-sectional in 
nature (Chaput et al, 2006; Eisenmann et al, 2006; Ha et al, 2005; Dennison et al, 2002) 
so they were unable to analyze the results based on a follow-up measurement of BMI as 
we did in this current study.  And the two longitudinal studies (Gable et al, 2007; Snell et 
al, 2007) did not have a measure of parent weight status as our study did to control for 
potential heritable factors. 
 The FNPA tool may be useful in facilitating counseling in school or clinical 
settings. To provide effective feedback to parents, it would be important to create scoring 
rubrics that more directly weighted the relative risks of the individual FNPA constructs. 
To address this issue, beta weights from the logistic regression analyses were used to 
create an overall FNPA risk score.  Each beta weight from the logistic regression was 
assigned a score (between 0 -5).  The control value was always assigned a 0; a beta 
weight that was negative to zero was scored as a 1; 0.01 to 0.20 was scored as a 2; 0.21 to 
0.40 was scored as a 3; 0.41 to 0.60 was scored as a 4; and a beta weight greater than 0.60 
was scored as a 5.  This approach weights the relative importance for each construct 
based on its contribution to the overall model.  The methods were based on an approach 
used by Lindstrom & Tuomilehto (2003) in the development of a diabetes risk score.  The 
logistic regression showed that individual constructs were not independently predictive of 
risk but the beta weights reflect the relative importance of the individual constructs. A 
composite risk can be calculated by multiplying individual scale scores by a 
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corresponding weight. From a family’s original score for each construct, they were then 
classified as low, moderate, or high risk.  This delineation for each construct was based 
on all possible answer combinations to that construct and the effect those answers may 
have on a child’s risk for becoming overweight based on the ADA evidence analysis.  For 
example, children meeting the current guidelines for screen time (2 hours or less a day) 
were classified as low risk.  The moderate and high risk scores were then split between 
all other possible answers for that construct.  This same format was followed for all of the 
other constructs as well.  A score based on the beta weight for that construct was then 
assigned and all of the new scores based on the beta weights were then added to create 
the family’s total risk score.  This score can then be used to predict a child’s risk for 
becoming overweight based on the family’s home environment. 
In this sample of students followed for 1 year, the students classified as ‘at risk 
for overweight’ or ‘overweight’ increased by 0.4% to 7.8%.  Data from the National 
Health and Nutrition Examination Survey (NHANES) found that the prevalence of 
overweight has increased from 4% in NHANES I (1971-1974) to 18.8% in the NHANES 
2003-2004 in 6-11 year olds (Ogden et al, 2006).  Attenuating and reversing these trends 
will clearly require major efforts in a number of areas. The proposed tool may help to 
identify families that may be inadvertently predisposing their child to becoming 
overweight. With appropriate counseling and clinical referral it may be possible to 
promote changes in home environments and prevent some of this increase.  
Some strengths of this study include the use of the ADA evidence analyses to 
formulate the FNPA tool based on current findings in the literature.  The design of the 
study also controlled for baseline BMI and parental BMI, as well as examining the data 
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by gender and race.  The one year follow-up nature of the data as well as the inclusion of 
multiple family factors that may contribute to a child’s risk of becoming overweight were 
important factors for assessing the validity of this tool.  In this study we included 
questions regarding family diet, physical activity, screen time, sleep, and family schedule 
to attempt to capture an overall picture of the home environment and its influence on 
childhood obesity. 
 A few limitations should be addressed.  First, the sample of children that had a 
significant increase in BMI in one year was relatively small for statistical purposes (about 
14% had a percentile increase of more than 10%), so this may have limited the ability of 
the survey to detect changes in BMI based on a family’s home environment.  A one year 
follow-up period may be too short to document significant change in BMI in children.  It 
may also be difficult to detect change between thinner children and those who are slightly 
overweight, so eliminating the ‘at risk for overweight’ children and analyzing changes 
with just the normal weight and ‘overweight’ children may yield more significant results.  
Because of the short follow-up period and lack of enough children ‘moving’ to ‘at risk 
for overweight’ or ‘overweight’ classifications we were not able to analyze the sample in 
this manner.  Also the findings from this study may not be applicable to all children as 
the ethnic and SES makeup of this sample may differ from other populations.  Finally, as 
the FNPA tool is used over a longer follow-up period or in other samples of children the 
survey may need revision.   
In conclusion, future research should investigate the use of the FNPA survey in 
other diverse samples of children over longer follow-up periods.  Interventions based on 
individual family home environments could also be implemented by health professionals 
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from a family’s answer to the FNPA questions.  In conclusion, this study demonstrates 
the potential utility of a simple, easy to use screening tool for identifying children that 
may be at risk for becoming overweight. 
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Figure 1:  One Year Change in BMI Percentile. 
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Table 1.  Weight status by Ethnicity (based on CDC BMI classifications) comparing Year 1 with Year 2. 
 Year 1 
 Normal 
Weight 
  
Year 2  
Normal 
Weight 
 
Year 1 At Risk 
for 
Overweight 
 
Year 2 At Risk 
for 
Overweight 
 
Year 1 
Overweight 
 
Year 2 
Overweight 
 
Caucasian  
       Males 
       Females 
 
68.8% 
70.9% 
 
68.4% 
67.8% 
 
15.9% 
15.8% 
 
17.3% 
18.0% 
 
15.3% 
13.3% 
 
14.3% 
14.2% 
African-
American 
       Males 
       Females 
 
55.6% 
66.7% 
 
56.8% 
69.0% 
 
26.7% 
16.7% 
 
27.0% 
16.7% 
 
17.8% 
16.7% 
 
16.2% 
14.3% 
Hispanic 
       Males 
       Females 
 
41.5% 
46.7% 
 
42.6% 
48.6% 
 
26.4% 
17.8% 
 
23.4% 
10.9% 
 
32.1% 
35.6% 
 
34.0% 
40.5% 
Asian 
      Males 
       Females 
 
72.0% 
81.3% 
 
66.7% 
84.6% 
 
12.0% 
12.5% 
 
9.5% 
7.7% 
 
16.0% 
6.3% 
 
23.8% 
7.7% 
Other 
      Males 
       Females 
 
47.4% 
62.5% 
 
35.3% 
69.2% 
 
26.3% 
18.8% 
 
35.3% 
7.7% 
 
26.3% 
18.8% 
 
29.4% 
23.1% 
 
 
Table 2:  Year 2 Mixed Model with FNPA Students.  
 
 
* Significant p < 0.05 
 
 
 
 
 
 
BMI Model 1 Model 2 Model 3 Model 4 Model 5 
Individual-Level      
     BMI Y1 (2)  1.106 * 
(85.04) 
1.106* 
(47.04) 
1.116 * 
(41.66) 
1.104 * 
(41.39) 
     Race (3)   -0.067 
(-0.83) 
-0.091 
(-1.01) 
-0.072 
(-0.74) 
     Gender (3)   0.089 
(1.16) 
0.114 
(1.36) 
0.085 
(1.00) 
    Parent Risk (4)    0.043* 
(2.42) 
0.039* 
(2.17) 
Family-Level      
     Income (5)     -0.082 
(-0.92) 
     FNPA (5)     -0.017* 
(-2.08) 
Intercept 17.997 -1.144 -1.256 -1.608 -0.375 
School-Level 
Variance 
1.264 0.029 0.011 0.014 0.014 
Individual-Level 
Variance 
11.795 1.273 1.190 1.159 1.163 
ICC 0.097 0.022 0.009 0.012 0.012 
AIC 4487.0 2605.7 2587.4 2123.7 2079.6 
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Table 3:  Logistic Regression Model – Year 2 Follow-up.  
  95% CI  
  OR Lower Upper B Coefficient Score 
 
 
1.479 .179 12.220 .392
 
0 
3 
1.880 .191 18.520 .631 5 
      
 
 
    .589 
    .488 
.239
.196
1.452
1.213
-.529
-.718
 
                    0 
                    1 
                    1 
   
    0 
  1.081 
    .955 
.448
.338
2.609
2.701
.078
-.046
2 
1 
  
      
     
    .587 
    .513 
.276
.221
1.246
1.192
-.534
-.667
0 
1 
1 
  
 
 
    .611 
.699 
.304
.354
1.231
1.382 
-.492
-.357
 
0 
1 
1 
  
 0 
  1.455 
  1.577 
 
.572
.652 
3.704
3.814 
.375
.455 
3 
4 
  
 0 
.913 
.853  
.510
.450 
1.632
1.616 
-.091
-.159 
1 
1 
  
 0 
.836 
.945 
.467
.547 
1.497
1.632 
-.180
-.057 
1 
1 
 
   
 0 
.952 
.925  
.462
.569 
1.961
1.505 
-.049
-.078
1 
1 
  
  
Breakfast/Meal Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Model Nutrition Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Nutrient Dense Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Hi Calorie Bev Score 
      Low Risk 
      Moderate Risk 
      High Risk 
  
Screen Time Score 
     Low Risk 
     Moderate Risk 
     High Risk 
 
 TV Bedroom Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Model PA Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Physical Activity Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Sleep Schedule Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  
Total Score Score 
     Low Risk 
     Moderate Risk 
     High Risk 
  1.928 
  2.267 
         .638 
       1.013 
5.830
5.075
.657
.819
0 
5 
5 
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Chapter 6:  General Conclusion 
Discussion 
 
 This dissertation summarizes the development and validation of the Family Nutrition 
and Physical Activity (FNPA) screening tool.  The FNPA tool was created based on 
scientific evidence from an ongoing project with the American Dietetic Association.  This 
project involved an evidence analyses of the literature on childhood overweight 4.  The first 
manuscript (The influence of physical activity, sports participation, TV viewing, and video 
game playing on adiposity in youth:  an evidence analysis.) summarized these results on the 
environmental factors that influence a child’s risk for becoming overweight and served as the 
framework for the creation of the FNPA screening tool.  The results supported the 
association between higher adiposity in children with lower physical activity levels as well as 
lack of sports participation.  Excessive screen time (TV viewing and video game playing) 
had a positive association with higher adiposity.  The review also pointed out the need for a 
comprehensive screening tool that can assess a variety of different family 
environments/behaviors that relate to risk for overweight. Items related to each individual 
construct were developed and refined into a simple and easy to use (1 page) screening tool. 
  In order to develop and test the utility of the FNPA screening tool, a large and 
diverse sample of students was needed.  It was also necessary to have at least two time points 
of body composition to be able to assess the predictive utility of the FNPA tool for predicting 
children that may be at risk for becoming overweight.  Utilizing a sample from a large 
                                                 
4 Detailed information and worksheets are available at the following link: www.adaevidencelibrary.com . 
Summaries of the Evidence Analyses are in review but recommendations have been previously published 
(Ritchie et al., 2005) 
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Midwest urban school district, the FNPA screening tool was tested as well as the collection 
of height and body mass measurements on the sample at two time points one year apart.  The 
second manuscript (One year changes in BMI among first grade children in a large urban 
school district.) assessed the changes in BMI across this sample over a one year period.  This 
study initially investigated the influence of school SES and ethnicity on one year change in 
BMI, but found that only Year 1 BMI influenced the follow-up change in BMI.  Because of 
these findings, other family and environmental factors needed to be investigated.  To 
investigate these factors, the FNPA screening tool was created and tested and these baseline 
and follow-up BMI measurements were then used to test the utility of the FNPA screening 
tool in this sample of children.     
 The third manuscript (Development and preliminary validation of a Family Nutrition 
and Physical Activity (FNPA) screening tool.) described the development and preliminary 
validation of the FNPA screening tool.  This study provided preliminary validation of the 
FNPA tool as a method to assess modifiable family and home environments.  Utilizing cross 
sectional data, the overall score from this survey did predict children that were above the 85th 
percentile for BMI.  
Because the FNPA screening tool initially showed some predictive utility, the survey 
needed to be assessed using a follow-up sample.  The final manuscript (Follow-up validation 
of a Family Nutrition and Physical Activity (FNPA) screening tool.) described the one year 
follow-up validation of the FNPA screening tool and its utility in assessing a child’s risk for 
overweight based on family and home environments.  The analyses found that the total score 
from the FNPA survey added unique variance to the prediction of Year 2 BMI, so the FNPA 
screening tool did have predictive utility for identifying families with children at risk for 
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becoming overweight.  A composite risk score was also created based on the beta weights 
from the logistic regression.  This risk score then reflects the relative importance of each 
individual construct and weights a family’s risk based on their home environment.  Future 
work involves validating this risk score in a different sample of students.  
Recommendations for Future Research 
 
The results of this dissertation provide a foundation for future work exploring the 
potential utility of employing the screening tool in school, clinical or community-based 
settings to assist in the prevention of overweight and obesity. Schools are perhaps the most 
promising setting for employing the FNPA screening tool. Nurses could distribute the 
screening tool to parents and provide counseling or feedback to help promote positive 
changes in home environments. Self-scoring versions of the FNPA tool could also be 
distributed to parents along with other feedback and information from physical education 
teachers (e.g. through the FITNESSGRAM program).  
To facilitate future work and broader adoption, a simple, self-scoring version of the 
FNPA screening tool has been created (See Appendix 4).  Future work evaluating this tool 
could refine the scoring procedures and test the effectiveness of using this tool in school and 
community settings. With a validated tool, health professionals could identify families that 
may be unknowingly exposing their child to an unhealthy environment that may put that 
child at risk for becoming overweight in the future.  These families could then receive help to 
change their home environment and hopefully prevent the child from becoming overweight.  
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 Appendix A: The Family Nutrition and Physical Activity (FNPA) Scale  
 
Overview of ADA Evidence Analyses 
 
Methodology 
 
The ADA evidence analysis projects applied the ADA’s strict evidence analysis 
procedures for identifying, analyzing, summarizing, and grading the evidence. The general 
process of evidence analysis is described in detail elsewhere (Myers, 2005), and the details of 
the process are also available online at http://www.adaevidencelibrary.com/category.cfm?cid=7&cat=0.  
Several specific characteristics of this project bear mentioning: 
• First, questions were formulated to take the general form: “Is (name factor) 
associated with adiposity in children?”5   
• Second, observational (epidemiological) studies were identified using PubMed 
searches as well as relevant studies referenced by identified studies or otherwise 
known to the research team.6  Studies were eligible for inclusion if they involved 
children 2-18 years of age and were published between January, 1991, and 
September, 2004.  Only those observational studies that included a measure of 
adiposity (e.g., weight, BMI, body fatness) as an outcome variable and related this 
measure to the dietary or behavioral factor of interest were included 7.   
• Prevention intervention trials were not included in the analysis due to their typically 
multifactorial nature. Data analyzed in such a way make it impossible to determine 
the independent effects of individual factors. 
                                                 
5 PICO format for questions did not apply because intervention studies were not examined for this project. 
6 For details on how search terms are identified and for how searches are generally carried out see Parrott, 2006. 
7 Details on the specific search strategies, search terms used, databases searched, etc. for each topic, can be 
viewed under the Search Strategies link on the conclusion statement page for each question in the ADA 
Evidence Analysis Library. 
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• Worksheets and overview tables of the research indicate whether a measure of 
adiposity was stated or measured, provide a description of independent variable of 
interest, assess the quality of research, and characterization of the association 
between the independent variable and adiposity measure(s).  Regression coefficients 
and means as well as p values were included whenever possible.   
• Within each topic area, the studies were organized by type: longitudinal studies (the 
strongest design for observational studies), nationally representative cross-sectional 
studies, and case-control and other cross-sectional studies.  
   
 Following the ADA methodology, a grade is associated with each conclusion 
statement. The purpose of the grade is to give the reader a sense of the strength of the 
evidence supporting each statement. The ADA grading scheme is as follows: I (good), II 
(fair), III (limited), IV (expert opinion only) to V (studies presently lacking).  Details on the 
criteria for each grade are based on established public health criteria (Joint Commission, 
2000). A table summarizing the content is posted below (Additional details and links to the 
table are available online at http://www.adaevidencelibrary.com/topic.cfm?cat=1330). 
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Table 1;  
Grading the Strength of the Evidence for a Conclusion Statement Conclusion Grading Table 
Grades Strength of 
Evidence Elements I 
Good/Strong 
II 
Fair 
III 
Limited/Weak 
IV 
Expert Opinion Only 
V 
Grade Not 
Assignable 
Quality  
Scientific 
rigor/validity 
Considers design 
and execution 
Studies of strong 
design for question 
Free from design 
flaws, bias and 
execution problems 
Studies of strong 
design for question  
with minor 
methodological 
concerns, OR 
Only studies of 
weaker study design 
for question 
Studies of weak 
design for answering 
the question 
OR 
Inconclusive findings 
due to design flaws, 
bias or execution 
problems  
No studies available 
Conclusion based on 
usual practice, expert 
consensus, clinical 
experience, opinion, or 
extrapolation from 
basic research 
No evidence that 
pertains to question 
being addressed 
Consistency  
Of findings across 
studies 
Findings generally 
consistent in direction 
and size of effect or 
degree of association, 
and statistical 
significance with 
minor exceptions at 
most 
Inconsistency among 
results of studies with 
strong design, OR 
Consistency with 
minor exceptions 
across studies of 
weaker design  
Unexplained 
inconsistency among 
results from different 
studies OR single 
study unconfirmed by 
other studies 
Conclusion supported 
solely by statements of 
informed nutrition or 
medical commentators 
NA 
Quantity  
Number of studies 
Number of subjects 
in studies 
One to several good 
quality studies  
Large number of 
subjects studied 
Studies with negative 
results have 
sufficiently large 
sample size for 
adequate statistical 
power 
Several studies by 
independent 
investigators 
Doubts about 
adequacy of sample 
size to avoid Type I 
and Type II error 
Limited number of 
studies 
Low number of 
subjects studied 
and/or 
inadequate sample 
size within studies 
Unsubstantiated by 
published research 
studies 
Relevant studies 
have not been done 
Clinical Impact 
Importance of 
studied outcomes 
Magnitude of effect 
Studied outcome 
relates directly to the 
question 
Size of effect is 
clinically meaningful 
Significant 
(statistical) difference 
is large 
Some doubt about the 
statistical or clinical 
significance of the 
effect 
Studied outcome is an 
intermediate outcome 
or surrogate for the 
true outcome of 
interest  
OR 
Size of effect is small 
or lacks statistical 
and/or clinical 
significance 
Objective data 
unavailable  
Indicates area for 
future research  
Generalizability To 
population of 
interest 
Studied population, 
intervention and 
outcomes are free 
from serious doubts 
about generalizability 
Minor doubts about 
generalizability 
Serious doubts about 
generalizability due to 
narrow or different 
study population, 
intervention or 
outcomes studied 
Generalizability limited 
to scope of experience 
NA 
 
 
Results 
The research team collectively completed the first review and released the findings in 
winter 2006 (see www.adaevidencelibrary.com).  Updates have been made on a quarterly 
basis and plans are in place to continue this into the future. Publications based on the review 
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are currently in review. The publication will include a general overview of all results (Parrott 
& Myers, In Review), a detailed review of the diet literature (Ritchie et al, In Review), and a 
detailed review of the physical activity literature (Ihmels et al, (In Review). The team is also 
currently examining family factors associated with childhood overweight—although these 
findings will be published separately. Detailed information about the reviews, listings of 
references, summaries of research articles and conclusion statements are available online. 
The summary table of the evidence analyses summarizing the conclusion is presented below 
in Table 2.  
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TABLE 2:  Evidence Analysis Statements 
INFLUENCE CONCLUSION STATEMENT GRADE 
Physical 
Activity 
Participation in regular physical activity is associated with 
a reduced risk of overweight but the effect appears to be 
stronger in boys than in girls. 
Level II  
 
 
Physical 
Inactivity 
(Television 
Viewing) 
There are inconsistent relationships between inactivity and 
risk for overweight/obesity in the literature but the larger 
and better controlled studies tend to reveal small but 
significant associations between these variables. 
Level II  
 
 
Physical 
Inactivity  
(Video Games) 
There is evidence in longitudinal studies that frequent use 
of video games may increase risk of overweight but 
additional research is needed to confirm the association. 
Level III  
 
 
Caloric Intake Total energy (caloric) intake measured using current 
dietary assessment tools, which may not accurately assess 
total energy intake does not appear to have a strong 
association with overweight in children. 
Level II 
Dietary Fat Dietary fat appears to be associated with obesity in 
children; however current dietary assessment methods are 
limited in their ability to accurately measure nutrient 
intake. The evidence from these observational studies does 
NOT support the notion that low dietary fat intake is 
associated with childhood obesity. 
Level II 
Sweetened 
Beverages 
Consumption of sugar-sweetened beverages, particular 
soft drinks, has increased dramatically among U.S. 
children and adolescents.  According to a national survey, 
soft drinks were the sixth leading food source of energy 
among children, constituting over 50% of total beverage 
consumption.   
Evidence suggests that it may be physiologically more 
difficult to compensate for energy consumed as a liquid 
than as a solid food, and that consumption of sugar-
sweetened beverages results in increased energy intake. 
Level 
II/III 
100% Fruit 
Juice 
Increased consumption of 100% fruit juice does not appear 
to be associated with increased overweight in children. 
Level II 
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INFLUENCE CONCLUSION STATEMENT (cont.) GRADE 
Calcium A low intake of calcium and dairy products may be 
associated with overweight in children.  However, the 
mechanism for this relationship has not been firmly 
established in children (i.e., whether due to a biological 
effect of lack of calcium or dairy, an avoidance of dairy by 
overweight children, and/or replacement of fluid milk with 
soft drinks and other sweetened beverages).   
 
 
 
Level III 
Breakfast 
Skipping 
Breakfast skipping may be associated with increased risk 
of overweight, particularly among older children and 
adolescents. However, what constitutes a breakfast has not 
been systematically defined and longitudinal studies of the 
relationship between breakfast habits and adiposity are 
notably lacking. 
 
Level II 
Parental 
Restriction of 
Food 
Parental restriction of highly palatable foods promotes 
children’s desire for such forbidden foods, causing 
dysregulation of caloric intake and overeating. It appears 
that this child-feeding practice is associated with 
overweight in children; however a majority of the research 
has been conducted among non-Hispanic, white girls and 
may be applicable only to this population. 
Level II 
Family 
Functioning 
Positive aspects of family functioning such as family 
cohesion, expressiveness, democratic style, parental 
support and cognitive stimulation at home may be 
protective against childhood overweight, while other 
negative aspects of family functioning such as mother’s 
lack of interest in her offspring or lack of parental support 
may be associated with overweight in children.  
Level III 
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Selection of FNPA Constructs 
 
1. Breakfast and family meal:  questions 10 & 11 
Breakfast skipping may be associated with increased risk of overweight, particularly 
 among older children and adolescents. However, what constitutes a breakfast has not 
 been systematically defined and longitudinal studies of the relationship between  
breakfast habits and adiposity are notably lacking. Grade II 
 
Positive aspects of family functioning such as family cohesion, expressiveness, 
democratic style, parental support and cognitive stimulation at home may be 
protective against childhood overweight, while other negative aspects of family 
functioning such as mother’s lack of interest in her offspring or lack of parental 
support may be associated with overweight in children. Grade III 
 
2. Modeling of nutrition:  questions 1 & 12 
Although there is some evidence that increased consumption of food away from home 
is associated with increased energy intake, the evidence associating fast food and 
other restaurant food use with overweight is limited. Grade III 
 
3. Nutrient dense foods:  questions 13, 14, & 15 
While it has been shown that children’s fruit and vegetable intake is inadequate, there 
is limited evidence that fruit and vegetable consumption is associated with 
overweight. Grade III 
 
Dietary fat appears to be associated with obesity in children; however current dietary 
assessment methods are limited in their ability to accurately measure nutrient intake. 
The evidence from these observational studies does NOT support the notion that low 
dietary fat intake is associated with childhood obesity. Grade II 
 
4. High calorie beverages:  questions 16 & 17 
Increased consumption of soda or other sweetened beverages may be associated with 
 increased overweight among children. Grade II/III 
Increased consumption of 100% fruit juice does not appear to be associated with 
increased overweight in children. Grade II 
A low intake of calcium and dairy products may be associated with overweight in 
children.  However, the mechanism for this relationship has not been firmly 
established in children (i.e., whether due to a biological effect of lack of calcium or 
dairy, an avoidance of dairy by overweight children, and/or replacement of fluid milk 
with soft drinks and other sweetened beverages).  Grade III 
5. Restriction/reward:  questions 2 & 3 
Parental restriction of highly palatable foods promotes children’s desire for such 
forbidden foods, causing dysregulation of caloric intake and overeating. It appears 
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that this child-feeding practice is associated with overweight in children; however a 
majority of the research has been conducted among non-Hispanic, white girls and 
may be applicable only to this population. Grade II 
 
6. Screen time:  questions 6 & 7  
There are inconsistent relationships between inactivity and risk for 
overweight/obesity in the literature but the larger and better controlled studies tend to 
reveal small but significant associations between these variables. Grade II 
There is insufficient evidence to confirm an increased risk of overweight or obesity 
from frequent use of video games but preliminary evidence is supportive of the 
association.                                                                                                              
Grade III 
7. TV in bedroom:  questions 8 & 9 
 
8. Modeling PA:  questions 18 & 19 
Using family-based counseling including parent training or modeling as part of a 
clinical intervention treatment program results in significant reductions in weight 
status/adiposity in children 13 years and younger. The results of studies in older 
children and adolescents are inconclusive. Grade II 
 
9. Physical activity:  questions 20 & 21 
Participation in regular physical activity is associated with a reduced risk of 
overweight but the effect appears to be stronger in boys than in girls. Grade II 
 
Sports participation is not consistently associated with a reduced risk for overweight 
but better controlled studies are more likely to show significant associations. Grade 
III 
 
10. Sleep and schedule:  questions 4 & 5 
Positive aspects of family functioning such as family cohesion, expressiveness, 
democratic style, parental support and cognitive stimulation at home may be 
protective against childhood overweight, while other negative aspects of family 
functioning such as mother’s lack of interest in her offspring or lack of parental 
support may be associated with overweight in children.  
Grade III 
 
Lower levels of sleep have been associated with increased risk of overweight in 
several studies (Eisenmann et al., 2006) 
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Copy of FNPA Survey (English) 
Family Nutrition and Physical Activity Survey 
 
We would like to know about your family’s nutrition and physical 
activity behaviors. The information will help us learn more about 
the importance of nutrition and physical activity for children’s 
health.  
 
All of the information is completely confidential!  
 
For the results to be meaningful, it important that you respond to 
the questions as accurately as possible. 
 
Please help us by being a participant in this study 
 
 
 
 
 
 
 
 
 
 
For additional information about the project please contact: 
 
Michelle Ihmels, M.S.   Gregory Welk, Ph.D. 
Dept. of Health & Human Performance Dept of Health & Human Performance 
283 Forker Building    257 Forker Building 
Ames, IA 50010    Ames, IA 50010 
515-294-2953     515-294-3583 
mihmels@iastate.edu   gwelk@iastate.edu 
Child’s School ID Number:  
 
 
To be entered by school nurse (or staff) 
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Dear Parents (or Guardians), 
 
We are working through the Des Moines school district to conduct a research project on first 
graders.  The project involves creating a screening tool for pediatricians and school nurses to 
use to assess family factors that may predict a child’s risk at becoming overweight.  We will 
be examining associations between family nutrition and physical activity behaviors and 
children’s height and weight. 
 
DESCRIPTION OF PROCEDURES 
This project involves the completion of a brief family survey by one of the parents in the 
household.  The survey asks questions about family behaviors related to physical activity and 
diet behavior.  There are no known physical or psychological risks associated with 
completing this survey; however, some of the questions may seem personal. Only the 
researchers involved in this project will have access to your survey materials and all efforts 
will be made to ensure complete confidentiality in the processing of the data. Individual 
responses will not be reported but we would like to be able to match the data from your 
survey to your child’s height and weight measurements that are taken yearly by the nurse at 
school for district wide tracking. The survey will be coded with the ID number of your child 
and only the number will be used in all subsequent analyses. We may be interested in 
publishing the results of our research but would not refer to any individual information in the 
project or even the name of your town. Your participation in this supplementary part of the 
study is completely voluntary. Participants returning the completed survey will be entered 
into a drawing for a $50 gift certificate at your school (1 prize per school).  
 
COSTS AND COMPENSATION 
You and your child will not have any costs from participating in this study and you will be 
entered into a drawing for a $50 gift certificate for completing and returning the survey. 
 
PARTICIPANT RIGHTS 
Your participation in this study is completely voluntary.  If you or your child decides to not 
participate in the study, it will not result in any penalty or loss of benefits to which your child 
is otherwise entitled. 
RESEARCH INJURY 
Emergency treatment of any injuries that may occur as a direct result of participation in this 
research is available at the Iowa State University Thomas B. Thielen Student Health Center, 
and/or referred to Mary Greeley Medical Center or another physician or medical facility at 
the location of the research activity.  Compensation for any injuries will be paid if it is 
determined under the Iowa Tort Claims Act, Chapter 669 Iowa Code.  Claims for 
compensation should be submitted on approved forms to the State Appeals Board and are 
available from the Iowa State University Office of Risk Management and Insurance.   
 
CONFIDENTIALITY 
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Records identifying participants will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be made publicly available.  However, federal 
government regulatory agencies and the Institutional Review Board (a committee that 
reviews and approves human subject research studies) may inspect and/or copy your records 
for quality assurance and data analysis.  These records may contain private information.   
 
To ensure confidentiality to the extent permitted by law, the following measures will be 
taken.  Your child’s name and personal information will be maintained in a locked file 
cabinet and in a computer file that only the researchers will have access.  The informed 
consent documents and study records are stored in the Health Promotion and Exercise Lab 
and can be requested from the Principal Investigator. If the results of the study are published, 
your child’s identity will remain confidential. 
QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study.  For further information 
about the study contact Dr. Gregory Welk (515) 294-3583, gwelk@iastate.edu  If you have 
any questions about the rights of research subjects or research-related injury, please contact 
the Human Subjects Research Office, 1138 Pearson Hall, (515) 294-4566; 
austingr@iastate.edu or the Research Compliance Officer, Office of Research Compliance, 
1138 Pearson Hall, (515) 294-3115; dament@iastate.edu 
 
If you agree to participate in this project please sign below: 
 
       _____________________________      
  
Name (Print)   Name (signature)    (Date) 
 
Please provide us with some specific information about you and your family.  Using a 
PENCIL, please circle or fill in the answers to the following questions.  If you are not sure, 
leave the answer blank. 
Child’s Birth and Infancy Information: 
1. What is your child’s gender? 
   Male  
     Female   
2.   What is your child’s birthdate?  ______________ 
3. How much did your child weigh at birth?  _______ (lbs)  ______ (oz) 
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4. At how many weeks was your child born? (full term pregnancy is 38-42 
weeks) 
Less than 38 weeks 
38-42 weeks 
More than 42 weeks 
Don’t know/Adopted 
5.  Was your child breastfed? 
Yes 
No 
Don’t know/Adopted 
  If yes, how many weeks? ____     OR      how many months?  _________ 
 
Child’s Ethnicity Information: 
 
1. Is your child Hispanic? 
Yes 
No 
2.  What is your child’s racial background? (mark all that apply) 
American Indian or Alaska Native 
Asian or Pacific Islander 
Black/African American 
White/Caucasian 
Other (Please explain:  _____________________________) 
Mother’s Information: 
1. What is the mother’s birthdate?  _________________ 
2. What is the mother’s approximate height?  _______ (ft)  _______ (in) 
3. What is the mother’s approximate weight?  _________ (lbs) 
4. What was the mother’s approximate weight prior to pregnancy?  _________(lbs) 
5. About how much weight did the mother gain during pregnancy? _________(lbs) 
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6. Was the mother told by her doctor that she had diabetes (high blood sugar) 
during pregnancy? 
Yes 
No 
7. What is the highest level of education the mother completed? 
Some high school 
High school graduate 
Some college 
College graduate 
Post-graduate 
Father’s Information: 
1. What is the father’s birthdate?  _________________ 
2. What is the father’s approximate height?  _______ (ft)  _______ (in) 
3. What is the father’s approximate weight?  _________ (lbs) 
4. What is the highest level of education the father completed? 
 Some high school 
 High school graduate 
 Some college 
 College graduate 
 Post-graduate 
Family Income Information: 
1. What is your family’s income? 
<$25,000 per year 
$25,000 - $50,000 per year 
$51,000 - $75,000 per year 
>$75,000 per year 
Please read each question on the next page and fill in the circle 
that best describes your family (USE PENCIL PLEASE). 
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In a typical week…               Yes                 No 
1.  Does your family eat dinner while watching television?    
2.  Do you use food as a reward for good behavior?   
3.  Do you restrict how much your child eats potato chips, cookies, and candy?   
4.  Do you have a routine or schedule for bedtime for your child?   
 
In a typical week…                        <8                 8-9                9-10               >10 
5.  How many hours of sleep does your child usually get each 
     night? 
    
 
In a typical week…                                             <7        7-14               14+ 
6.  How many hours of television does your child watch?    
7.  How many hours does your child spend on the computer or video games?    
 
In a typical week…                              Yes          No 
8.  Does your child have a television in his or her bedroom?    
9.  Do you monitor the amount of television your child watches?   
                   
                Almost                             Almost 
In a typical week…                                Never            Sometimes         Often           Always  
10.  How often does your child eat breakfast?     
11.  How often does your family eat at least one meal together each day?     
12. How often does your family eat fast food during the 
      week?  
    
13.  How often does your family eat fruits and/or vegetables 
       with your main meal? 
    
14.  How often do you use prepackaged foods (like frozen 
       pizza) for your main meal? 
    
15.  How often does your family freshly prepare food (like 
       chicken, pasta) for your main meal? 
    
16.  How often does your family drink soda pop or Kool-Aid 
       at snacks and meals?    
    
17.  How often does your family drink 100% fruit juice or low 
       fat milk at snacks and meals? 
    
18.  How often do you participate in at least 30 minutes of 
       physical activity per day? 
    
19.  How often does your family play games outside, ride 
       bikes, or walk together? 
    
20. How often does your child participate in physical activity 
       during their free time? 
    
Number of Organized Activities  
In the past year…                       0-1      1-2       3-4             5+  
21. Has your child participated in organized sports with a coach or leader (e.g. soccer) 
or in organized group activities involving physical activity (e.g. swim lessons)? 
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Copy of FNPA Survey (Spanish) 
Encuesta de Nutrición Familiar y Actividad Física 
 
Estamos interesados en saber acerca de sus hábitos familiares de nutrición y actividad física. La 
información nos ayudará a saber mas sobre la importancia de la nutrición y la actividad física 
para la salud de los niños. 
 
İToda la información es completamente confidencial! 
Para que los resultados sean significativos, es importante que usted responda a las 
preguntas en la manera más precisa posible.  
 
Por favor ayúdenos siendo partícipe de este estudio 
 
 
 
 
 
 
 
 
 
 
 
Para obtener infomación adicional sobre el proyecto por favor contactar a: 
 
 
Michelle Ihmels, M.S.    Gregory Welk, Ph.D. 
Dept. of Health & Human Performance  Dept of Health & Human Performance 
283 Forker Building     257 Forker Building 
Ames, IA 50010     Ames, IA 50010 
515-294-2953      515-294-3583 
mihmels@iastate.edu    gwelk@iastate.edu 
Child’s School ID Number: 
 
To be completed by school nurse (or staff) 
(Para ser completado por la enfermera de la 
escuela) 
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Estimados Padres (o tutores), 
Estamos trabajando a través del Distrito Escolar de Des Moines en un proyecto de investigación 
en el primer grado escolar. El proyecto incluye la creación de una herramienta de investigación 
para pediatras y enfermeras escolares para ser utilizada en el estudio de los factores familiares 
que puedan predecir los riesgos del niño de volverse propenso al sobrepeso. Estaremos 
estudiando las relaciones entre los hábitos de nutrición familiar y actividad física, y la estatura y 
el peso del niño. 
 
DESCRIPCION DE LOS PROCEDIMIENTOS 
El proyecto incluye una breve encuesta que uno de los padres del núcleo familiar debe 
completar. La encuesta pregunta acerca de los hábitos familiares relacionados con la actividad 
física y hábitos alimenticios. No se sabe de riesgos físicos o psicológicos asociados con 
respuestas a la encuesta; sin embargo, algunas de las preguntas pueden parecer personales. Los 
investigadores participantes en este proyecto son los únicos con acceso al material de la encuesta 
y ellos se encargarán de mantener la total confidencialidad durante el proceso de la información. 
Las respuestas individuales no serán reportadas, sin embargo, quisiéramos tener la posibilidad de 
comparar las respuestas de su encuesta con las medidas de estatura y peso de su niño/a, que son 
obtenidas cada año por la enfermera escolar para comparaciones a lo largo del distrito. A la 
encuesta se le asignará el código de su niño/a y solamente ese número será usado como 
referencia en los análisis posteriores. Es posible que nos interese publicar los resultados de la 
investigación, sin embargo, no nos referiremos a ninguna información individual del proyecto o 
al nombre de su ciudad. Su participación en esta parte suplementaria del estudio es 
completamente voluntaria. Los participantes que completen y devuelvan la encuesta entrarán en 
el sorteo por un “gift certificate” (certificado para compras) válido por 50 dólares, en su escuela 
(1 premio por escuela). 
 
COMPENSACION Y COSTOS 
Usted y su niño no tendrán costo alguno por su participación en este estudio, y participará en el 
sorteo por un certificado para compras válido por 50 dólares por completar y devolver la 
encuesta.        
DERECHOS DEL PARTICIPANTE 
Su participación en este estudio es completamente voluntaria. Si usted o su niño/a deciden no 
participar en el estudio, su decisión no influirá en ninguna forma en los beneficios a los cuales su 
niño/a tiene derecho.         
LESION DE INVESTIGACION 
Tratamientos de emergencia de cualquier lesión que pueda ocurrir como consecuencia de la 
directa participación en este estudio están disponibles en Iowa State University Thomas B. 
Thielen Student Health Center, y/o referirse a Mary Greeley Medical Center o algún otro médico 
o establecimiento médico en la localidad del estudio. Compensación por cualquier herida será 
pagada si así es determinado por Acto de Reclamo del Agravio de Iowa, Capítulo 669 del código 
de Iowa (Iowa Tort Claims Act, Chapter 669 Iowa Code). Reclamos por compensación deberán 
ser suministrados en los formularios aprobados ante la Cámara de Apelaciones de Estado (State 
Appeals Board) y están disponibles en la oficina de “Risk Management and Insurance” de Iowa 
State University. 
CONFIDENCIALIDAD 
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La información identificando a los participantes será mantenida confidencial hasta los límites 
permitidos por las leyes y regulaciones, y no estará publicamente disponible. Sin embargo, 
agencias regulatorias federales y gubernamentales y la Cámara de Revisión Institucional (un 
comité que revisa y aprueba los estudios que incluyen humanos como participantes) podrá 
acceder y/o copiar su información para asegurar calidad y analizar los datos. Estos datos pueden 
contener información privada.  
Para asegurar confidencialidad hasta los límites permitidos por las leyes, las siguientes medidas 
serán tomadas. El nombre de su niño/a e información personal será mantenido en un gabinete 
cerrado con llave, y en un archivo de computadora al que solamente los investigadores tendrán 
acceso. Los documentos de consentimiento informado (informed consent) y resultados del 
estudio son archivados en el Laboratorio de Promoción de la Salud y Ejercicio, y pueden ser 
solicitados al Investigador Principal. Si los resultados del estudio son publicados, la identidad de 
su niño/a se mantendrá confidencial. 
 
PREGUNTAS O PROBLEMAS 
 
Usted tiene el derecho de hacer preguntas durante el estudio. Por información adicional sobre el 
estudio contactar al Dr. Gregory Welk (515) 294-3583, gwelk@iastate.edu. Si usted tiene alguna 
pregunta sobre los derechos de los participantes en investigación, o en heridas relacionadas con 
la investigación, por favor contactar la Oficina de Investigación de Sujetos Humanos (Office of 
Human Subjects Research), ubicada en 1138 Pearson Hall, (515) 294-4566; austingr@iastate.edu 
o el Oficial de Conformidad de Investigación, en la Oficina de Conformidad de Investigación 
(Office of Research Complience), ubicada en 1138 Pearson Hall, (515) 294-3115; 
dament@iastate.edu 
 
 
Si usted acepta participar en este proyecto por favor firme abajo: 
 
     ____           _____________________________        
 ______      
Nombre (con letra de imprenta)         Firma                     
(Fecha) 
 
Por favor proporcione información específica acerca de usted y su familia. 
Usando un LAPIZ, por favor haga un círculo o llene las respuestas a las 
siguientes preguntas. 
Si no está seguro, deje la respuesta en blanco. 
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Información sobre el nacimiento y la infancia del niño/a: 
 
1- ¿Cuál es el sexo del niño/a? 
   Masculino 
    Femenino   
      2- ¿Cuál es la fecha de nacimiento del niño/a?____________________________ 
3- ¿Cuánto peso el niño/a al nacer? __________kg / lbs_________oz___________ 
4- ¿A las cuántas semanas nació su niño/a? (el periodo de embarazo completo dura 38-42 semanas) 
 
Menos de 38 semanas 
38-42 semanas 
Mas de 42 semanas 
No Sabe/ Adoptó  
5. ¿Fue su niño/a alimentado a pecho? 
                   Sí 
                                   No 
No sabe/Adoptó 
   Si la respuesta es positiva, ¿cuántas semanas?_________o ¿cuántos 
meses?_______ 
Información Etnica del Niño/a: 
2. ¿Es su niño/a hispano/a? 
Sí 
No 
2- ¿Cuál es la historia racial de su niño/a? (marque todos los que correspondan) 
                                  Indio Americano o Nativo de Alaska 
Asiático o Isleño del Pacífico 
Negro/ Americano Africano 
Blanco/Caucásico 
Otro (Por favor explique:___________________________) 
 
Información de la Madre:  
 
1. ¿Cuál es la fecha de nacimiento de la madre?__________________________ 
2. ¿Cuál es la estatura aproximada de la madre?_______(cm)_________(ft)_____(in) 
3. ¿Cuál es el peso aproximado de la madre?__________(kg)______________(lbs) 
4. ¿Cuál era el peso aproximado de la madre antes del embarazo? _____(kg)____(lbs) 
5. ¿Cuánto peso ganó la madre durante el embarazo?__________(kg)________(lbs) 
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6. ¿Fue la madre informada por el doctor si tuvo diabetes (alto contenido de azúcar en la 
sangre) durante el embarazo? 
Sí 
No 
8. ¿Cuál es el nivel de educación más alto alcanzado por la madre? 
Parte del Nivel Secundario 
Graduada del Nivel Secundario 
Parte de Nivel Universitario 
Graduada Universitaria 
Pos-Grado 
Información del Padre: 
1. ¿Cuál es la fecha de nacimiento del padre?__________________________ 
2. ¿Cuál es la estatura aproximada del padre?_______(cm)_________(ft)_____(in) 
3. ¿Cuál es el peso aproximado del padre?__________(kg)______________(lbs) 
 Parte de Nivel Secundario 
 Graduado a Nivel Secundario 
 Parte de Nivel Universitario 
 Graduado Universitario 
 Pos-Grado 
Información de Ingresos Familiares: 
     1. ¿Cuál es el ingreso monetario anual de su familia? 
<$25,000 por año 
$25,000 - $50,000 por año 
$51,000 - $75,000 por año 
>$75,000 por año 
 
 
Por favor, lea cada pregunta en la siguiente página y rellene el círculo que 
mejor describe a su familia. (Use LAPIZ por favor). 
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En una semana típica…             Sí              No 
1.  ¿Su familia cena mientras mira television?   
2.  ¿Usa usted comida como recompensa por buen comportamiento?   
3.  ¿Controla usted qué cantidad de papitas, galletitas, y dulces consume su niño/a?   
4.  ¿Tiene usted una rutina u horario de dormir para su niño/a?    
 
En una semana típica…                <8         8-9           9-10         >10 
5.  ¿Cuántas hora duerme su niño cada noche?     
 
En una semana típica…                               <7     7-14         14+ 
6.  ¿Cuántas horas de televisión mira su niño/a por día?    
7.  ¿Cuántas horas por día pasa su niño/a frente a la computadora o jugando a los video juegos?    
 
En una semana típica con qué frequencia                                        Sí        No 
8.  ¿Tiene su niño/a un televisor en su habitación?   
9.  ¿Controla usted la cantidad de television que mira su niño/a?   
   Casi           Con                                     Casi  
En una semana típica…                                             Nunca    A veces         Frecuencia         Siempre 
10.  ¿Con qué frecuencia desayuna su niño/a?     
11.  ¿Con qué frecuencia comparte su familia por lo menos una comida cada dia?     
12. ¿Con qué frecuencia come su familia en “comida rápida” durante la semana?      
13.  ¿Con qué frecuencia come su familia frutas y/o vegetales con su plato principal?     
14. ¿Con qué frecuencia usa usted comida “pre-almacenada” (por ejemplo: pizza congelada) 
como su plato principal?  
    
15.  ¿Con qué frecuencia prepara su familia comida fresca (como pasta, pollo) como su plato 
principal? 
    
16.  ¿Con qué frecuencia bebe refrescos embotellados o Kool-Aid durante aperitivos o 
durante la comida? 
    
17.  ¿Con qué frecuencia su familia bebe jugo 100% de fruta o leche de bajas calories 
durante aperitivos o durante la comida?  
    
18.  ¿Con qué frecuencia participa usted en por lo menos 30 minutos de actividad física por 
día?  
    
19.  ¿Con qué frecuencia su familia juega juegos al aire libre, anda en bicicleta, o caminan 
juntos? 
    
20. ¿Con qué frecuencia participa su niño/a en actividad física durante su tiempo libre?     
 
Número de Actividades Organizadas  
Durante el año pasado                               0-1          1-2            3-4                 5+   
21. ¿Ha participado su niño/a en deportes organizados con entrenador(coach) o lider  
(ejemplo: Fútbol) o en actividades grupales organizadas que incluyen actividad física 
(ejemplo: lecciones de natación) 
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Mapping of FNPA items onto Behaviorally Anchored Rating (BAR) Scales 
The long term goal of the instrument is to facilitate anticipatory guidance. To facilitate this, the items were converted into items 
with behaviorally anchored rating (BAR) scales. These provide a more effective tool for counseling and participatory guidance 
since it combines constructs and items into single statements that capture family environments and policies. The scores on the 
survey items will be used to place a family into one of the four categories. The physician and/or school nurse would share this 
compiled report with the parent, get their input on the classification and then discuss with the family ideas for ways to develop or 
maintain a healthy home environment. 
 
Breakfast and Family Eating Behavior: Choices on BAR items capture integrate responses from questions 10 and 11 on family eating 
behaviors 
 
1. 
My child rarely eats breakfast 
and we don’t typically eat 
together as a family.  
My child does not regularly 
eat breakfast but we eat 
together as a family on most 
days of the week 
My child eats breakfast on most 
days but we don’t typically eat 
together as a family.  
My child eats breakfast on most 
days and we typically eat 
together as a family.  
Modeling of nutrition: Choices on BAR items capture responses from questions 1 and 12 on family modeling of food behaviors 
 
2. 
Our family regularly eats fast 
food and we tend to snack 
between meals on a regular 
basis and eat while watching 
TV. 
Our family regularly eats fast 
food but we don’t snack much 
between meals or eat while 
watching TV. 
Our family rarely eats fast food 
but we tend to snack between 
meals and eat while watching 
TV. 
Our family rarely eats fast food 
and we don’t snack much 
between meals or eat while 
watching TV. 
Nutrient dense foods:  Choices on BAR capture information from questions 13, 14, & 15 on nutrient content of foods that are prepared / 
served 
 
3. 
Our family eats at fast food 
restaurants and uses 
prepackaged foods (macaroni 
and cheese, frozen pizza, and 
hamburger helper) for our 
main course.  We usually do 
not eat fruits and vegetables 
with our main meal. 
Our family eats at fast food 
restaurants and uses 
prepackaged foods (macaroni 
and cheese, frozen pizza, and 
hamburger helper) for our 
main course.   We also 
consume some fruits and 
vegetables as side dishes. 
Our family eats mostly freshly 
prepared main courses such as 
grilled chicken or fish, pasta, 
and fruits and vegetables.  We 
also consume some side dishes 
such as rice-a-roni, french fries, 
or potato chips. 
Our family eats mostly freshly 
prepared main courses such as 
grilled chicken or fish, pasta, 
and fruits and vegetables.  
High calorie beverages:  Choices on BAR items capture information from questions 16 & 17 on the survey about beverage choices 
 
4. 
Our family serves mostly 
soda pop or other sweetened 
drinks (Kool-Aid or 
lemonade) with meals and 
snacks, and we do not 
regularly serve 100% fruit 
juice or low fat milk. 
Our family serves mostly 
soda pop or other sweetened 
drinks (Kool-Aid or 
lemonade) with meals and 
snacks, and we do 
occasionally serve 100% fruit 
juice or low fat milk. 
Our family regularly serves 
100% fruit juice or low fat milk 
at meals and snacks and we do 
occasionally serve soda pop or 
other sweetened drinks (Kool-
Aid or lemonade). 
Our family regularly serves 
100% fruit juice and low fat 
milk at meals and snacks and we 
do not serve soda pop or other 
sweetened drinks (Kool-Aid or 
lemonade). 
Restriction/reward:  Choices on BAR items capture information from questions 2 & 3 about restriction of food and monitoring 
 
5. 
I/We don’t control how much 
our child eats potato chips, 
cookies, and candy. Food is 
often used as a reward for 
something positive my child 
has done. 
I/We monitor (and restrict) 
how much our child eats 
potato chips, cookies and 
candy. These foods are 
sometimes used as a reward 
for something positive my 
child has done. 
I/We monitor (but don’t restrict) 
how much our child eats potato 
chips, cookies, and candy are 
eaten These foods are sometimes 
used as a reward for something 
positive my child has done. 
I/We monitor (but don’t restrict) 
how much our child eats potato 
chips, cookies, and candy. These 
foods are rarely used as a reward 
for something positive my child 
has done. 
Screen time:  Choices on BAR items capture information from questions 6 & 7 on screen time and use of video games 
 
6. 
My child watches television 
or plays on the computer (or 
with video games) for more 
than 4 hours each day  
My child watches television 
or plays on the computer (or 
with video games) for 
between 2 - 4 hours each day. 
My child watches television or 
plays on the computer (or with 
video games) for between 1 - 2 
hours each day. 
My child watches television or 
plays on the computer (or with 
video games) for less than 1 
hour each day of the week. 
TV in bedroom:  Choices on BAR items capture information from questions 8 & 9 on parent policies with TV viewing and TV in 
bedroom 
 
7. 
I/We rarely monitor the 
amount of TV our children 
watch and allow them to have 
a TV in their bedroom.  
I/We monitor the amount of 
TV our children watch but 
allow them to have a TV in 
their bedroom. 
I/We rarely monitor the amount 
of TV our children watch but we 
don’t allow them to have a TV 
in their bedroom. 
I/We monitor the amount of TV 
our children watch but we don’t 
allow them to have a TV in their 
bedroom. 
Modeling PA:  Choices on BAR items capture information from questions 18 & 19 on Modeling and parent involvement in physical 
activity 
 
8. 
I rarely participate in physical 
activity and our family does 
not play games outside, ride 
bikes, or walk together very 
often. 
I participate regularly in 
physical activity (e.g. 
walking) but our family does 
not play games outside, ride 
bikes, or walk together often. 
I rarely participate in physical 
activity (e.g. walking) but our 
family plays games outside, ride 
bikes, or walks together fairly 
frequently.  
I participate regularly in physical 
activity (e.g. walking) and our 
family plays games outside, ride 
bikes, or walks together fairly 
frequently.  
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Mapping of FNPA items onto Behaviorally Anchored Rating (BAR) Scales (cont.) 
Physical activity:  Choices on BAR items capture information from questions 20 & 21 on child’s participation in free time and organized 
activity 
 
9. 
My child participates in 
almost no physical activity 
during his/her free time and is 
not enrolled in any organized 
sports or activities with a 
coach or leader. 
My child participates in some 
physical activity a few days a 
week (2-3 days) in his/her 
free time but does not 
typically participate in any 
organized sports or activities 
with a coach or leader. 
My child does not participate in 
physical activity in his/her free 
time but does participate in some 
organized sports or activities 
with a coach or leader a few 
days a week (2-3 days). 
My child regularly participates 
(i.e. on most days) in physical 
activity in his/her free time and 
also participates in 
sports/activities with a coach or 
leader. 
Sleep and schedule:  Choices on BAR items capture information from questions 4 & 5 on family routines and sleep schedules for the 
child 
 
10. 
Our family does not have a 
daily routine or schedule for 
our children’s bedtime and 
our children get varying 
amounts of sleep each night.  
Our family does not have a 
daily routine or schedule for 
our children’s bedtime we 
follow but our child typically 
gets at least 10-11 hours of 
sleep a night. 
Our family follows a daily 
routine or schedule for our 
children’s bedtime but our 
children tend to get less than 9-
10 hours of sleep a night.  
Our family follows a daily 
routine or schedule for our 
children’s bedtime and our child 
typically gets 11 hours or more 
of sleep a night. 
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Appendix B:  One year changes in BMI among first grade children in a 
large urban school district. 
 
Training Procedures for Body Composition Testing 
 
Measurements Protocols 
Measure and record the following: standing height (cm) and sitting height (cm), and body 
mass (kg) and waist circumference (cm)  
 
Standing Height – Use the stretch stature method. Stature is the maximum distance from 
the floor to the vertex of the head (Figure 1). The vertex is defined as the highest point on 
the skull when the head is held in the Frankfort plane (Figure 2). This position is when 
the imaginary line joining the orbitale to the tragion is perpendicular or at a right angle to 
the long axis of the body as shown in Figure 2. Subject is measured with shoes removed. 
 
1. Ask subject to stand with back, buttocks and heels against a stadiometer. 
Subject’s feet should be together and flat on the floor. 
2. Place subject’s head in the Frankfort plane (Figures 1 & 2). Place your 
hands far enough along the line of the subjects jaw to ensure that upward 
pressure is transferred through the mastoid processes. 
 
         
Figure 1: Measuring stretch stature Figure 2: Position of the head in Frankfort plane 
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3. Instruct subject to take and hold a deep breath. While keeping the head in 
the Frankfort plane apply gentle upward lift through the mastoid 
processes. At the same time place the headboard firmly down on the 
vertex, crushing the hair as much as possible. Ensure that the feet do not 
come off the ground and that the position of the head is maintained in the 
Frankfort plane. 
4. Record measurement at the end of the subject’s deep inward breath – 
record stature to the nearest 0.1 cm. 
5. Ask subject to step away from the stadiometer  
6. Repeat steps 1 to 4 (For every 10th subject to establish intra-observer 
reliability) 
7. If the 2 measurements differ by more than 0.5 cm then repeat steps 1 to 4 
8. If two measurement record the average value.  If three measurements 
record the median value. 
 
 Body Mass – Weigh subject with minimal clothing and with shoes removed.  
1. Check the scale is reading zero 
2. Ask subject to stand on the centre of scales, without support and with their 
weight distributed evenly on both feet – record body mass to nearest 0.1 
kg.  
3. Ask subject to step off the scale  
9. Repeat steps 1 to 3 (For every 10th subject to establish intra-observer 
reliability) 
4. If the 2 measurements differ by more than 0.4 kg then repeat steps 1 to 3 
If two measurement record the average value.  If three measurements record the median 
value. 
   
 
122
Nurses Reliability 
 
Table 1:  Intrarater and Interater Reliability 
 
ht1 ht2 htErr htTEMINTRA avght JCERefht htErr2 htTEMINTER
166.9 166.7 0.2 0.141 166.8 167.3 0.5 0.354
166.9 166.9 0.0 0.000 166.9 167.3 0.4 0.283
166.6 166.7 0.1 0.071 166.7 167.3 0.65 0.460
166.9 166.7 0.2 0.141 166.8 167.3 0.5 0.354
157.4 157.5 0.1 0.071 157.5 158.6 1.15 0.813
156.7 157.2 0.5 0.354 157.0 158.6 1.65 1.167
157.8 157.6 0.2 0.141 157.7 158.6 0.9 0.636
167.0 167.0 0.0 0.000 167.0 167.3 0.3 0.212
167.2 167.3 0.1 0.071 167.3 167.3 0.05 0.035
167.0 167.1 0.1 0.071 167.1 167.3 0.25 0.177
167.3 167.2 0.1 0.071 167.3 167.3 0.05 0.035
167.0 167.1 0.1 0.071 167.1 167.3 0.25 0.177
166.7 166.9 0.2 0.141 166.8 167.3 0.5 0.354
158.0 158.3 0.3 0.212 158.2 158.6 0.45 0.318
166.9 166.7 0.2 0.141 166.8 167.3 0.5 0.354
167.2 167.4 0.2 0.141 167.3 167.3 0 0.000
167.1 167.1 0.0 0.000 167.1 167.3 0.2 0.141
158.5 159.0 0.5 0.354 158.8 158.6 0.15 0.106
159.0 159.0 0.0 0.000 159.0 158.6 0.4 0.283
159.0 159.0 0.0 0.000 159.0 158.6 0.4 0.283
166.6 166.5 0.1 0.071 166.6 167.3 0.75 0.530
166.5 166.6 0.1 0.071 166.6 167.3 0.75 0.530
167.0 167.0 0.0 0.000 167.0 167.3 0.3 0.212
167.0 166.9 0.1 0.071 167.0 167.3 0.35 0.247
166.7 166.7 0.0 0.000 166.7 167.3 0.6 0.424
166.8 166.9 0.1 0.071 166.9 167.3 0.45 0.318
166.4 166.6 0.2 0.141 166.5 167.3 0.8 0.566
166.4 166.5 0.1 0.071 166.5 167.3 0.85 0.601
158.6 158.6 0.0 0.000 158.6 158.6 0 0.000
158.7 159.0 0.3 0.212 158.9 158.6 0.25 0.177
0.153 0.108 0.478 0.411  
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 District Flow Chart 
 
 
Des Moines School District  
n = 2252 
37 Elementary 
Schools Y1 cohort 
n = 2145
Males 
n = 1092 
Females 
n = 1034 
Missing 
Gender 
n = 19
Data Not 
Collected 
n = 44
Absent 
n = 63 
Missing 
Birthdate 
n = 87 
BMI Z 
Scores 
n = 2058 
Missing 
Ethnicity 
n = 86
Ethnic Total 
n = 2059 
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School SES by BMI 
Table 2a: High SES Schools.  BMI Mean (SD). 
School Male BMI (Y1) Male BMI (Y1) Female BMI (Y1) Female BMI (Y2) 
5 15.9 (1.8) 16.4 (2.2) 16.3 (2.8) 16.9 (3.1) 
6 16.6 (1.8) 17.1 (2.4) 16.4 (2.6) 17.4 (3.0) 
12 16.8 (1.9) 17.0 (2.5) 16.7 (3.0) 16.7 (2.0) 
17 17.4 (2.8) 18.2 (3.0) 16.8 (2.9) 17.6 (3.3) 
33 16.8 (1.9)  16.9 (2.1) 16.8 (2.1) 19.0 (3.7) 
Free and Reduced Lunch: < 33.34% 
 
Table 2b:  Middle SES Schools.  BMI Mean (SD). 
School Male BMI (Y1) Male BMI (Y2) Female BMI (Y1) Female BMI (Y2) 
2 17.2 (3.2) 17.8 (3.6) 16.6 (1.8) 17.0 (2.3) 
10 16.9 (2.8) 17.5 (3.3) 17.2 (2.8) 17.8 (3.3) 
11 16.4 (1.1) 16.9 (1.1) 15.9 (1.6) 16.5 (2.2) 
13 16.7 (2.4) 17.1 (2.9) 16.6 (1.9) 16.6 (2.6) 
14 18.2 (4.5) 18.8 (5.1) 19.4 (3.9) 20.4 (5.0) 
15 16.8 (1.4) 17.4 (2.1) 16.4 (2.6) 17.3 (3.4) 
18 18.2 (4.3) 17.9 (3.7) 18.5 (4.1) 18.1 (4.2) 
23 16.4 (2.3) 16.9 (2.7) 16.4 (1.4)  16.9 (1.7) 
24 17.5 (2.9) 18.6 (3.4) 17.7 (3.7) 18.6 (4.1) 
26 17.5 (3.1) 18.0 (3.5) 17.2 (2.5) 17.7 (2.8) 
27 17.4 (2.7) 17.8 (3.2) 17.5 (3.9) 17.6 (3.9) 
28 17.7 (2.6) 18.1 (3.3) 18.0 (3.2) 18.4 (3.7) 
29 17.2 (3.0) 17.5 (3.0) 16.4 (2.7) 17.0 (2.8) 
31 17.0 (2.3) 17.9 (3.2) 17.0 (2.4) 17.3 (2.6) 
35 15.5 (2.4) 17.1 (2.8) 16.2 (4.1) 18.4 (4.6) 
36 16.8 (2.1)  16.9 (3.0) 15.9 (1.8)  17.0 (2.2) 
37 17.0 (2.3) 17.9 (3.1) 17.3 (2.7) 17.8 (3.4) 
Free and Reduced Lunch: 33.34% -  66.66% 
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Table 2c:  Low SES Schools.  Year 1 BMI Mean (SD). 
School Male BMI (Y1) Male BMI (Y2) Female BMI (Y1) Female BMI (Y2) 
1 17.5 (2.8) Dropped 16.8 (2.2) Dropped 
3 17.9 (3.5) 17.8 (3.3) 19.0 (4.2) 20.4 (4.4) 
4 17.6 (3.2) 18.9 (4.3) 17.4 (3.6) 18.3 (4.1) 
7 20.9 (6.5) 25.2 (8.6) 20.9 (6.4) 23.0 (6.9) 
8 19.5 (4.7) 20.9 (5.4) 17.5 (3.5) 18.3 (3.6) 
9 16.7 (2.1) Dropped 17.7 (2.5) Dropped 
16 16.4 (2.1) 17.4 (3.0) 17.5 (2.8) 19.0 (3.6) 
19 17.1 (2.8) 17.4 (2.9) 16.7 (2.1) 17.1 (2.8) 
20 17.4 (3.8) 18.6 (4.9) 17.3 (3.2) 17.8 (3.5) 
21 17.4 (2.5) 18.0 (3.0) 17.2 (2.5) 18.1 (2.7) 
22 17.5 (3.8) 17.7 (3.2) 17.8 (3.5) 18.7 (4.4) 
25 17.4 (2.2) Dropped 17.6 (4.0) Dropped 
30 17.5 (2.7) 18.1 (4.0) 16.9 (2.3) 17.7 (2.4) 
32 17.9 (3.3) 18.7 (4.4)  17.7 (3.2) 18.9 (3.5) 
34 18.1 (4.6) 19.4 (5.6) 17.6 (2.5) 18.7 (3.2) 
Free and Reduced Lunch: > 66.66% 
 
Male BMI <85th percentile: 
Year 1: <17.2 
Year2: <17.6 
 
Male BMI 85th – 95th percentile: 
Year 1: 17.2 – 18.7 
Year 2: 17.6 – 19.5 
 
Male BMI ≥95th percentile: 
Year 1: ≥ 18.8 
Year 2: ≥ 19.6 
 
Female BMI <85th percentile: 
Year 1: < 17.3 
Year 2: < 17.9 
 
Female BMI 85th – 95th percentile: 
Year 1: 17.3 – 19.1 
Year 2: 17.9 – 20.1 
 
Female BMI ≥95th percentile: 
Year 1: ≥ 19.2 
Year 2: ≥ 20.2 
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Mixed Modeling 
Table 3a: Mixed Model With Lowest 25th Percentile Removed 
 
 
 
 
 
 
 
BMI Y2 Model 1 Model 2 Model 3 Model 4 Model 5 
Individual-Level      
     BMI Y1  1.059 
(85.92) 
1.057 
(85.40) 
1.056 
(85.15) 
1.070 
(52.92) 
     Black    -0.027 
(-0.24) 
-0.030 
(-0.08) 
     Hispanic    0.211 
(1.96) 
0.379 
(1.19) 
     Asian    -0.043 
(-0.24) 
0.196 
(0.37) 
     Other    0.171 
(1.00) 
0.107 
(0.20) 
     Gender    0.138 
(1.85) 
0.179 
(1.88) 
School-Level      
     Free Lunch   0.004 
(1.46) 
0.003 
(1.11) 
0.002 
(0.93) 
     Academic 
Achievement 
     
Interaction      
     Black*Gender     -0.028 
(-0.13) 
     Hispanic*Gender     -0.115 
(-0.57) 
     Asian*Gender     -0.188 
(-0.50) 
     Other*Gender     0.027 
(0.08) 
Intercept 18.444 -0.348 -0.528 -0.700 -0.969 
School-Level 
Variance 
1.171 0.048 0.044 0.043 0.007 
Individual-Level 
Variance 
11.835 2.025 2.025 2.021 1.943 
ICC 0.090 0.023 0.021 0.021 0.004 
AIC 7879.1 5255.9 5263.9 5267.0 5236.7 
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Table 3b: Mixed Model With Lowest 50th Percentile Removed 
 
 
 
 
 
 
BMI Y2 Model 1 Model 2 Model 3 Model 4 Model 5 
Individual-Level      
     BMI Y1  1.051 
(72.90) 
1.049 
(72.28) 
1.047 
(72.16) 
1.062 
(47.19) 
     Black    -0.045 
(-0.34) 
-0.058 
(-0.14) 
     Hispanic    0.206 
(1.67) 
0.234 
(0.64) 
     Asian    -0.075 
(-0.33) 
0.203 
(0.30) 
     Other    0.163 
(0.81) 
-0.065 
(-0.10) 
     Gender    0.155 
(1.75) 
0.172 
(1.52) 
School-Level      
     Free Lunch   0.004 
(1.29) 
0.003 
(0.98) 
0.002 
(0.77) 
     Academic 
Achievement 
     
Interaction      
     Black*Gender     -0.043 
(-0.13) 
     Hispanic*Gender     -0.103 
(-0.32) 
     Asian*Gender     -0.059 
(-0.08) 
     Other*Gender     0.478 
(0.86) 
Intercept 19.056 -0.172 -0.340 -0.537 -0.777 
School-Level 
Variance 
1.121 0.045 0.043 0.043 0.008 
Individual-Level 
Variance 
12.112 2.319 2.319 2.315 2.227 
ICC 0.085 0.019 0.018 0.018 0.004 
AIC 6493.3 4474.2 4482.4 4485.3 4459.2 
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Table 3c: Mixed Model With Lowest 75th Percentile Removed 
 
 
 
 
 
 
 
BMI Y2 Model 1 Model 2 Model 3 Model 4 Model 5 
Individual-Level      
     BMI Y1  1.028 
(53.97) 
1.025 
(53.44) 
1.022 
(53.15) 
1.037 
(36.32) 
     Black    -0.043 
(-0.24) 
-0.032 
(-0.06) 
     Hispanic    0.241 
(1.43) 
0.417 
(0.84) 
     Asian    -0.015 
(-0.04) 
0.071 
(0.07) 
     Other    0.154 
(0.55) 
-0.592 
(-0.68) 
     Gender    0.086 
(0.70) 
0.094 
(0.59) 
School-Level      
     Free Lunch   0.005 
(1.52) 
0.004 
(1.18) 
0.003 
(0.85) 
     Academic 
Achievement 
     
Interaction      
     Black*Gender     -0.043 
(-0.13) 
     Hispanic*Gender     -0.103 
(-0.32) 
     Asian*Gender     -0.059 
(-0.08) 
     Other*Gender     0.478 
(0.86) 
Intercept 20.225 0.332 0.083 0.015 -0.199 
School-Level 
Variance 
0.831 0.040 0.037 0.035 0.011 
Individual-Level 
Variance 
13.229 3.003 3.000 3.008 2.877 
ICC 0.059 0.013 0.012 0.012 0.004 
AIC 4495.4 3261.2 3268.4 3272.1 3250.4 
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Appendix C: Development and preliminary validation of a Family 
Nutrition and Physical Activity (FNPA) screening tool 
 
Des Moines School District Flow Chart 
 
FNPA Surveys 
Delivered 
N = 2189
Males 
N = 438 
Females 
N = 416 
Initial 
Surveys 
N = 941 
Spanish 
Surveys 
N = 18 
Follow-up 
Surveys 
N = 126 
Surveys 
Not 
Returned 
N = 1104 
Surveys 
Missing 
Critical 
Data 
N = 231
Final FNPA 
Surveys  
N = 854
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Survey Return Rates 
School  srvysnt srvyrcvd rtn% fllwupsnt fllwuprtn furtn% spansnt spanrtn spanrtn% total rtn 
total 
rtn% 
1 57 8 0.14 0     23 5 0.22 45 0.50 
2 106 36 0.34 0           77 0.62 
3 94 41 0.44 31 9 0.29 22 1 0.05 39 0.44 
4 59 33 0.56 0           49 0.61 
5 72 9 0.13 63 5 0.08       25 0.42 
6 65 35 0.54 0           48 0.61 
7 79 36 0.46 43 12 0.28       59 0.57 
8 41 14 0.34 20 8 0.40       38 0.54 
9 59 12 0.20 49 16 0.33       22 0.54 
10 90 37 0.41 53 8 0.15       50 0.82 
11 68 27 0.40 0           15 0.63 
13 60 25 0.42 0           15 0.29 
14 45 16 0.36 29           16 0.36 
15 47 32 0.68 16 6 0.38       41 0.60 
16 71 31 0.44 40           36 0.51 
17 125 75 0.60 50 2 0.04       33 0.56 
18 24 15 0.63 0           39 0.68 
19 51 11 0.22 0     25 4 0.16 26 0.53 
20 61 24 0.39 18     20     33 0.56 
21 49 20 0.41 15     14     19 0.40 
22 104 33 0.32 60 24 0.40 11 2 0.18 35 0.54 
23 47 19 0.40 28           38 0.81 
24 89 35 0.39 0     22 4 0.18 29 0.49 
25 56 14 0.25 42 9 0.21       32 0.52 
26 68 39 0.57 29 2 0.07       23 0.41 
27 80 32 0.40 48 17 0.35       16 0.22 
28 57 16 0.28 0     20 2 0.10 52 0.55 
29 97 29 0.30 0     15 4 0.27 13 0.23 
30 35 20 0.57 16           18 0.32 
31 70 36 0.51 0           20 0.41 
32 57 31 0.54 26 7 0.27       27 0.40 
33 59 25 0.42 34           33 0.34 
35 49 26 0.53 0           36 0.34 
36 61 44 0.72 17 6 0.35       21 0.60 
 2252 936  727 131  172 22  1118  
  0.416   0.18   0.13  0.496  
  IRR   FURR   SRR  TRR  
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Appendix D:  Self Scoring FNPA Survey 
Evaluating your Family Nutrition and Physical Activity Environment 
 
 
 
 
 
In a typical week…                   
                                                                                                                                                                                                       Yes                 No 
1.  Does your family eat dinner while watching television?        1      2 
2.  Do you have a routine or schedule for bedtime for your child?       2       1 
 
In a typical week…                                         <8                 8-9                 9-10              >10 
3.  How many hours of sleep does your child usually get each night?         1        2         3        4 
 
In a typical week…                                                     <1 hour/day   1-2 hours/day   2+ hours/day 
4.  How many hours of television does your child watch?       3        2        1 
5.  How many hours does your child spend on the computer or video games?       3        2        1 
 
In a typical week…                                           Yes            No 
6.  Does your child have a television in his or her bedroom?       1       2 
7.  Do you monitor the amount of television your child watches?       2        1 
                                                                                                                                                            Almost                                  Almost 
Breakfast/Family Meal                                                    Never            Sometimes      Often          Always  
8.    How often does your child eat breakfast?       1        2        3       4 
9.    How often does your family eat at least one meal together each day?       1        2        3       4 
10.  How often does your family eat fast food during the week?        4        3        2       1 
11.  How often does your family eat fruits and/or vegetables with your main meal?       1        2        3       4 
12.  How often do you use prepackaged foods (like frozen pizza) for your main meal?       4        3        2       1 
13.  How often does your family freshly prepare food (like chicken, pasta) for your main meal?       1        2        3       4 
14.  How often does your family drink soda pop or Kool-Aid at snacks and meals?  
  
      4        3        2       1 
15.  How often does your family drink 100% fruit juice or low fat milk at snacks and meals?       1        2        3       4 
16.  How often do you participate in at least 30 minutes of physical activity per day?       1        2        3       4 
17.  How often does your family play games outside, ride, bikes, or walk together?       1        2        3      4 
18.  How often does your child participate in physical activity during their free time?       1        2        3       4 
         Number of Organized Activities  
In the past year…                                          0    1-2    3-4         5+   
19. Has your child participated in organized sports with a coach or leader (e.g. soccer) or in 
organized group  activities involving physical activity (e.g. swim lessons)? 
      1        2        3       4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Read each question below and circle the number that best describes YOUR FAMILY. 
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 Question Numbers Add Up 
Score 
Here 
Low Risk Moderate 
Risk 
High Risk 
Breakfast/Family Meal 8 + 9 =  8 or 7 or 6 5 4 or 3 or 2 
Modeling of Nutrition 1 + 10 =  6 or 5 4 3 or 2 
Nutrient Dense Foods 11 + 12 + 13 =  12, 11, 10, 
9 
8  7, 6, 5, 4, or 3 
High Calorie Beverages 14 + 15 =  8 or 7 or 6 5 4 or 3 or 2 
Screen Time 4 + 5 =  6 or 5 4 3 or 2 
TV in Bedroom 6 + 7 =  4 3 2 
Modeling Physical 
Activity 
16 + 17 =  8 or 7 or 6 5 4 or 3 or 2 
Child’s Physical Activity 18 + 19 =  8 or 7 or 6 5 4 or 3 or 2 
Sleep Schedule 2 + 3 =  6 5 4 or 3 or 2 
Construct Total Score Add All of the 
Above = 
 
Circle your 
score in 
one of the 
next 3 
columns 
for each 
question:  
this will 
designate 
your score 
as low, 
moderate 
or high risk 
53 or 
higher 
35 to 53 35 or less 
 
For Each Construct Below, Circle the Number that Corresponds to your Risk Category from above 
 Low Risk Moderate 
Risk 
High Risk Enter your 
Circled Score 
Here 
Breakfast/Family Meal 0 3 5  
Modeling of Nutrition 0 1 1  
Nutrient Dense Foods 0 2 1  
High Calorie Beverages 0 1 1  
Screen Time 0 1 1  
TV in Bedroom 0 3 4  
Modeling Physical 
Activity 
0 1 1  
Child’s Physical 
Activity 
0 1 1  
Sleep Schedule 0 1 1  
Construct Total Score 0 5 5  
FNPA Risk Score Add up all of your scores here =   
This is your family’s FNPA Risk Score 
 
 
